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form of drive. It is suitable for high speeds, and needs no special 


lubrication. Supplied with mechanical or hydraulic governors. 
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Part 1— 


Goodbye Rule of Thumb 


O far, the place of the engineer-adminis- 
S trator in British industry has not been 
adequately recognised. There is no formal 
training to equip him for his responsibilities, 
and his decisions are frequently based on 
advice which he does not thoroughly under- 
stand. The days of the omniscient entre- 
preneur with his talent for inspired guesswork 
are passing; but as yet we have no one to 
replace him. This situation was examined in 
the Fifth Graham Clark lecture to the 
engineering institutions. Professor Sir 
Arnold Plant flattered his audience by 
suggesting that the science for which he 
himself deserted their profession owed a lot 
to the contributions made by engineers in 
the 19th century. In the particular field of 
economics to which Sir Arnold has devoted 
his academic life, the study of commercial 
organisation, it was Charles Babbage, the 
mechanical forerunner of our modern de- 
signers of electronic computers, who wrote 
one of the earliest analytical and descriptive 
accounts of British industry: On the Economy 
of Machinery and Manufactures, published 
in 1832. 

Since that time the study of economics has 
developed increasingly in power of logical 
and mathematical analysis, but this develop- 
ment has been accompanied by a growing 
scepticism of its ability to discover universal 
laws or to enable its practitioners to predict 
with any accuracy the course of human 
behaviour. Other social sciences, psychology, 
sociology and anthropology, have under- 
mined the assumptions on which the elaborate 
logical structure of theoretical economics was 
built. At the same time the study of concrete 
situations, whether in industry or in the 
wider field of national or international trade, 
and the collection and analysis of statistical 
data, have begun to provide a body of 
information which, while very far from 
relieving the administrator or business man 
from the necessity to use his own judgment, 
nevertheless can assist him to take his 
decisions less blindly than he was wont to 
do in the past and often does today. 

In this country few universities do more 
than provide for their engineering students 
some lectures in industrial administration. 
Engineering students at Imperial College 
can spend part of their third year at the 
London School of Economics, which provides 
one of the few degree schools in commerce. 
Cambridge is about to introduce a course 
and examination on the principles of indus- 
trial management, which can be taken as a 
post-graduate course or (considering engi- 
neers only) by those who have obtained first 


or second class honours in the Mechanical 
Sciences Tripos. 

At colleges of technology most syllabuses 
for the Diploma in Technology include some 
social science or industrial administration. 
A report just published by the National 
Advisory Council on Education for Industry 
and Commerce draws attention to the lack of 
commercial education in this country and 
advocates the introduction of sandwich 
courses leading to an award similar to the 
Dip. Tech. There might well be a case for 
the new colleges of advanced technology to 
have departments of commerce and business 
administration, providing courses leading to 
a Dip. Tech. in business engineering. 

There are two great obstacles to taking the 
teaching of business administration very far 
at undergraduate level, especially for the 
engineer. The first is the shortness of the 
present degree course and the amount of 
scientific and engineering material that must 
be covered in the time. The second, and 
more fundamental, obstacle is the student’s 
inexperience and his lack of an adequate frame 
of reference by which to judge the material 
provided for his study. It is for this reason 
that there has grown up a number of post- 
graduate courses. Sir Arnold himself runs 
such a course for specialists in a number 
of fields who work in small syndicates and in 
seminars. The engineers who take this 
course come during or immediately after 
their graduate apprenticeship training. It 
is, however, doubtful whether advanced 
courses of this type are not better taken at 
a later stage, when the engineer has had 
some years’ experience and responsibility. 

The tradition of amateurism dies hard in 
this country and has remained almost as 
strongly entrenched in industry as in the 
Civil Service. Today, however, as Sir 
Arnold made abundantly clear ia his lecture, 
the problems of adjustment to changing 
markets present a challenge to engineers 
which they will not be able to understand 
without some grounding in economics and 
which they will fail to meet if they conduct 
their businesses by rule of thumb. The cry 
for better management was strongly heard 
during and immediately after the war. The 
measures taken at that time appear now to 
have been inadequate or on the wrong lines. 
Powerful voices from industry are again to 
be heard appealing for more assistance from 
our universities in training the managers of 
the future. Now is the time, while a great 
expansion is taking place in our universities 
and colleges of technology, for a_ re- 
assessment of just what ought to be provided, 
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Cover Picture.—Finished bearings are thoroughly 
inspected for dimensional accuracy and running 
quality before greasing and packing. The cover 
picture shows one of the final inspection stages 
on medium sized ball bearings. 
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Plain Words 


I go to a lot of conferences and meetings, one 
way or another, and often behind the ful- 
some accounts of work accomplished, I detect 
a sense of hurt. ‘* Here we are,” a speaker 
seems to be suggesting, “ struggling to dis- 
cover why brick dust does not dissolve in 
water, and nobody seems to care. If only 
someone, or better still a large company, 
would support us with a little money, we 
could perhaps extend our inquiry to cover 
sawdust—and even have a little port wine in 
the common room.” Too bad these ardent 
but despairing workers haven't the time or 
inclination to point out how their studies will 
increase the profits of the firm whose prac- 
tical sympathy they seek. 

A few weeks ago I heard the representative 
of an organisation concerned with the study 
of communication appealing to advertising 
agencies at large to give a tithe of their 
enormous incomes to buttress the research 
which his colleagues were pursuing. An 
advertising agent who happened to be present 
asked him to outline the way in which these 
investigations might improve the effectiveness 
of advertising. The speaker could neither 
do so, nor even describe the techniques by 


which the advertising process might be 
studied. 
At another recent conference—this time 





concerned with the relationship between the 
job and the worker—it was apparent that 
some of the scientists whose task it was to 
present the material had failed to realise that 
industry needed to be convinced of the con- 
tribution that scientists could make to the 
improvement of working efficiency. As one 
hard-headed production engineer said, “I 
don’t need to come to Ziirich in order to be 
told that people get tired when they work.” 

This failure seemed to pinpoint the most 
pressing need to establish adequate com- 
munication between those who are doing 
the research and those who could apply it. 
Industry needs results in a usable form. But 
some research workers are, quite properly, 
unwilling to commit themselves on the 
basis of incomplete information, and at best 
can only give a general indication of the 
course to be followed. To those who have 
not been trained in the exact sciences this 
reticence is often hard to understand and 
forms a stumbling block to the exchange of 
ideas. 

But if we are to make adequate use of the 
research being carried out, lines of communi- 
cation must be established. It is not simply 
a matter of pointing out that research is 
desirable and looking to the generosity of 
firms to support it. The tradition of indus- 
trial generosity arises from the days when 
entrepreneurs had guilty consciences. No 
longer do business men have guilty con- 
sciences; nor do they need to have. 

CAPRICORN 





Weekly Survey 


Keeping People Busy 


The Ministry of Housing and Local Government 
is prepared to use the powers available under 
the Distribution of Industry Act, 1945, to make 
grants towards the cost of water and sewerage 
services in areas of high unemployment. The 
local authority must be able to show that it 
cannot reasonably meet the full cost of these 
services from its own resources. Grants under 
this Act for water and sewerage schemes in 
development areas were stopped in 1952 as an 
economy measure. 

Private enterprise continues to make its 
contribution to areas of high unemployment. 
Hoover have now bought the factory at 
Pentrebach in South Wales which they have up 
to now leased from the Board of Trade. In 
addition, the company is taking over on lease 
additional accommodation at a former Royal 
Ordnance Factory at Dowlais. This expansion 
should raise the company’s labour force there 
from 2,000 to 2,500. 

A complementary increase in the output of 
certain components will be necessary at Cam- 
buslang in Scotland once the new South Wales 
capacity goes into production. Hoover’s Scottish 
factory is also leased from the Board of Trade 
and is situated in an officially designated area of 
high unemployment. Hoover and the Board of 
Trade are now considering the provision of 
further space at Cambuslang. Thus, expansion 
in one area of high unemployment is helping to 
create work in another. 

There is still a disturbingly high level of un- 
employment in such areas despite the improvement 
from 2-8 to 2:5 per cent in March; but beyond 
this is the question of the impending population 
bulge. A study of the bulge within the context 
of other changes in the employment pattern has 
been prepared by Mr. John Wellens, who has 
reported his findings and a possible solution in 
a booklet, The Bulge: Its National Impact 
A National Plan, published, price 5s, by the 
John Wellens Organisation, 24 Mossley Road, 
Grasscroft, Nr. Oldham, Lancashire. It is 
divided into three sections: the facts of the bulge 
and the influence of related factors; the suggested 
solution in general terms; and the general solu- 
tion translated into detail—the national plan. 
The aim, according to the booklet, should be 
“not to fight the bulge but to harness it.” An 
examination of all the factors likely to affect the 
employment situation within the next five years 
serves a most useful purpose. 


Long Ships are Safer 


At the meeting of the Institution of Naval 
Architects on 25 March, 1959, Mr. C. V. Manley, 
clerk to the technical committee, Lloyd’s Register 
of Shipping, reported on a “ Further Study of 
Ship Losses.” This followed a previous paper 
in which the author presented the results of a 
study of ship casualties with particular reference 
to losses of small ships. The comparisons were 
made in terms of percentage of total casualties, 
and numerous requests were received for addi- 
tional information, particularly as regards the 
number of ships at risk. The main conclusions 
of the first paper were that of the total number of 
ships reported abandoned, foundered or missing, 
79 per cent were below 300 ft in length; the 
percentage of casualties to ships of 200 ft and 
below had progressively increased. The propor- 
tion of new ships suffering this form of casualty 
seemed unusually high. 

The further study shows that when the numbers 
abandoned, foundered or missing in each size 
group are relatea to the estimated number of 
ships at risk in that group, the percentage for 
ships of 200 ft and below has fallen from 0-39 
during the perioa 1924 to 1928, to 0-29in 
1956-57; for ships of 201 ft to 300 ft from 0-19 
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to 0-14; of 301 ft to 400 ft from 0°13 to 0. 
and over 400 ft from 0-05 to 0-04. In the lap 
period therefore, the percentage for shi > 
200 ft and under was approximately twigg thy 
for the next category of 201 ft to 300 ft ang the 
percentage fell progressively as size of shin 
increased. A further study of certain shin 
known to have capsized showed that 70 per = 
were below 200 ft and 90 per cent below 3004 
in length. 

On the question of losses of new Ships, the 
original paper had shown that over the Dering 
1899 to 1955, 264 per cent of the total casuals 
were ships in the first 10 years of age, In the 
further study the author points out that no 
exact comparison is possible between Losses of 
new ships and the number of such ships at rig, 
which tends to fluctuate considerably, sy 
comparison as is possible, however, tends 
show that the trend of new ship losses Compares 
closely with the number owned and that Since 
1929 to 1933 the percentage of total casualtic 
accounted for by new ships is lower than th 
percentage of new ships owned. 























Stocks in Trading 





According to latest provisional estimates py 
out by the Board of Trade, the level of industry's 
stocks fell by rather less than 1 per cent in the 
fourth quarter of 1958, compared with the sam 
quarter of 1957. Taking the year as a whok. 
stocks declined by exactly 1 per cent. 

It has been evident for some time that the 
current industrial recession is to a large extent 
the consequence of industry’s reducing the volum 
of its stocks. The coal and steel industries are 
both suffering notably from the tendency of the 
engineering industries in particular to reduce 
the amount of working capital tied up in ray 
materials and components. It is widely thought 
that the recession will not be cured until stock 
begin to recover. The rate at which stocks have 
been falling is quite small. Indeed, the official 
figures may underestimate the drop. The very 
slowness of the decline and the failure so far 
for the trend to be reversed, suggests that the 
recovery in stock building is likely to be slow. 

It is noticeable that the drop in stocks in the 
last quarter of 1958 was concentrated on 
materials, fuel and work in progress. There 
was no change in the value of stocks of finished 
goods. It will probably take a decline in the 
stock level of these finished goods to improve 
the flow in the pipeline. It is beginning to 
look as though the stock position, in so far as 
it is reflected in published official figures, will 
not show the hoped for improvement in the 
New Year and that the Chancellor of the 
Exchequer will have to frame his final Budget 
proposals against a background of sluggish 
recovery. 














Looking After Electronics 


A pamphlet has been issued by the Social 
Services Research Centre of the University 0! 
Edinburgh called Management in the Electronics 
Industry. It has been prepared by Mr. Tom 
Burns, and is a study of eight English (as opposed 
to Scottish) companies in that industry. The 
work was supported by a Department of Scien 
tific and Industrial Research grant. The occasion 
of the study (which may later take book form) 
was the partial failure of the efforts of the 
Scottish Council (Development and Industry) 
to establish an electronics industry in Scotland. 

Like much useful management literature, It'S 
based on case studies. The Research Centre 
proceeded by interviewing personnel at the 
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s which agreed to co-operate, from the 
director downwards. There then 
a check on interviews for fact, dis- 

sion and further interviewing. The study was 
cuss off in November, 1957, by the Ministry 
supply convening a meeting to study a report 
* an investigation into the Scottish electronics 
i dustry against the experience of larger English 
poe This was found so difficult to do that 
tis special study in England was put in hand. 
The report deals with sales problems, develop- 
ment, production, management, design and the 
interaction of the management structure with 
personalities and internal politics. The drafting 
in places is obscured for the ordinary reader by 
jargon, but this is not a formidable obstacle, 
and the study as a whole is worth reading by 
those who have an engineering management 
problem and are prepared to be objective about it. 
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One Track Mind Prevails 


The decision to erect a prototype monorail track 
4 mile and a third in length at Basildon, Essex, 
carries a stage further last year’s proposal to 
build a monorail link between Central London 
and London Airport. Mr. J. G. Lowe, designer 
of the system, claims that this prototype will 
demonstrate that the monorail system could cut 
the journey to the airport to 15 minutes. The 
cost of the prototype is estimated at £240,000 
and of the airport link £8 million. It has been 
stated that the carriage to be used at Basildon is 
40 ft long and 8 ft wide and will seat 51 passen- 
gers travelling at 80 miles per hour. 
~ A little over a year ago Air-Rail Limited, a 
consortium formed by a number of companies 
interested in building the monorail and of which 
Mr. J. G. Lowe was organising director, put up a 
proposal for the erection of two parallel connec- 
tor rails to run for 16 miles from Victoria to 
London Airport, following the Southern Region 
railway as far as Feltham and then cutting across 
country to the airport. They claimed that the 
capital cost would be only about half that of a 
conventional rail link, and that if an early start 
were made, the monorail could be ready for 
operation by 1961. It was estimated that by that 
time the number of passengers using the airport 
would have increased to over 5 million a year 
and that if the monorail could secure half of 
that traffic it would more than cover its operating 
costs and capital charges with a single fare of 5s. 
Mr. Lowe said last week that the company 
had been studying monorail systems in Germany 
and the United States but the proposed design 
for the Basildon prototype was 20 years ahead 
of anything they have. It is hoped that if the 
London Airport link were built this might give 
British manufacturers an important start in 
export markets. A year ago the Parliamentary 
Secretary to the Minister of Transport inspected 
an experimental monorail system at Cologne, 
but apart from awaiting the results of the 
Basildon prototype the Government may also 
wish to see what will be the effect on the time 
required to travel to the airport of the road 
improvements at present in hand. 


The World and Western Europe 


Not so long ago, the economists were shaking 
their heads over the dependence of Britain and 
other West European countries on the United 
States. When America sneezes everyone else 
catches cold, we were told. The experience of 
the past eighteen months has been rather the 
reverse of this. As Mr. Christopher Saunders 
explains in an article in the Westminster Bank 
Review, what happens in West Europe is now 
at least as important to us as what happens in 
the United States. 

From 1950 to 1955 Western Europe had a 
higher rate of industrial growth than the United 
States, Canada or Britain. With this has gone 
an increase in the proportion of manufactures 
exported by all the West European countries, 


except France and Italy, both of which are 
relatively self-sufficient. Germany has _ been 
most successful in generating a high rate of 
industrial expansion. This has been based on 
foreign trade with exports increasing 24 times 
during the period. This increase in exports 
has continued at almost the same rate since 1955. 
At the same time German import prices have 
fallen, so that the surplus on foreign trade has 
grown and grown. For France, on the other 
hand, partly because of a different trade pattern 
and partly due to devaluation, the terms of 
trade have steadily got worse. 

Mr. Saunders thinks the time has come for 
a new burst of expansion. But who is going to 
start it off and what will it do to national trade 
balances? Much will depend on what the 
Germans decide to do. The German authorities 
fear that inflation, not prosperity, is just around 
the corner. Labour costs have gone up and 
there is the chance that any further increases 
will be passed on in higher prices. So the 
prospects of easing imports, especially of agri- 
cultural products, and of increasing capital 
exports are being examined. Neither of these is 
likely to give world trade the shot in the arm 
that it needs. In fact, with the United States 
and France unable, and Germany unwilling, to 
take any initiative, it looks as though everybody 
is waiting for Britain. The Government’s 
efforts to increase employment will therefore be 
watched with more than an academic interest 
by the rest of the world. 


Private Investment Indicators 


What happens to private investment is very 
important to British industry. It accounts for 
nearly half the total gross fixed investment and 
to a great extent determines the possible level of 
industrial activity. The Treasury Bulletin for 
Industry gives an interesting account of the 
indicators used in forecasting the outlook for 
private investment in the present year. The 
principal official indicator is the Board of Trade 
inquiry based on returns made by a sample of 
firms in manufacturing, the distributive and 
service trades, and shipping. Companies are 
asked for three forecasts in respect of any one 
year on the basis of which the Board makes 
estimates of total spending on plant, machinery 
and vehicles, and building work. 

Another forecast also derived from a sample of 
firms is carried out by the Federation of British 
Industries. A questionnaire is sent out every 
four months asking firms whether they expect to 
increase or decrease their authorisations for 
capital spending over the next twelve months. 
The published figures show the percentage 
number of firms replying “‘up,”’ “down,” or 
‘**same.’’ Two other indicators used are con- 
cerned with building. One lists new contracts 
obtained by the building industry including those 
going to private developers for industrial building, 
shops, offices and houses, and is based on figures 
collected by the Ministry of Works. The other is 
the quarterly return for the number and area of 
factory buildings approved by the issue of an 
industrial development certificate. 

So far as the engineering industry is concerned, 
information about changes in orders for capital 
goods for delivery in the home market is import- 
ant in throwing light on future spending on plant 
and machinery. The only order figures actually 
published, however, are those for metal-working 
machine tools. A marked change in the trend 
of home machine-tool orders can mean a change 
in the general direction of manufacturing industry. 
But it must be borne in mind that this is only a 
small part of expenditure on plant and machinery 
as a whole. So, although an interesting indi- 
cator, the figure for home orders of machine tools 
is not necessarily typical of that of orders in the 
engineering capital goods industries. All told 
it is probably true to say that the information 
given by the indicators described is more us¢ful 
as a guide to changes of intention in industr 
rather than as an accurate forecast of what. will 
happen. : 
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Letters to the Editor 


PROFESSOR A. H. GIBSON 


Sir, The obituary notice for Professor A. H. 
Gibson, published on page 260 of your issue of 
27 February, covers many of his distinguished 
achievements but merely states that he served 
at the Royal Aircraft Factory during the First 
World War. 

His work at the Royal Aircraft Factory 
deserves more than a passing note. Gibson 
was seconded from the Royal Field Artiller-’ at 
the request of Major F. M. Green who was thcn 
Engineer of Design at the factory. Green 
requested Gibson to study aircraft engine 
performance and particularly cylinder cooling. 
Gibson’s work with the performance of air- 
cooled cylinders was, to a major extent, res- 
ponsible for the foundations of the air-cooled 
aircraft cylinder as we know it today. 

It was the work at the factory with aluminium 
cylinders that established the air-cooled aircraft 
engine as a real competitor with the water- 
cooled engine. The work with aluminium 
cylinders started at the factory in 1915, at the 
suggestion of H. P. Boot, then Chief Engine 
Designer at the factory. Boot had obtained 
the idea from an Italian designer, probably 
S. M. Viale. Viale built aluminium air-cooled 
cylinders in France in 1911. 

Gibson’s studies of the aluminium air-cooled 
cylinder were largely responsible for making it 
successful and his work has had international 
recognition. His engine studies at the factory 
covered all phases of performance, including 
that of water-cooled types. While honours did 
not come to Gibson for his engine work, it 
probably had more far-reaching effects than his 
hydraulic work. 

The air-cooled aircraft engine, even though 
now developing more than 150 b.h.p. per 
cylinder, may not seem very important in these 
days of the aircraft gas turbine. However, the 
air-cooled engine is still in very important use 
in long-range transport aircraft. 

Yours faithfully, 
S. D. HERON. 
415 Burns Drive, Detroit 14, 
Michigan, USA. 
20 March, 1959. 





America Buys Russian Ore 


Some concern has been caused in Rhodesia by 
the comparatively large-scale purchases of 
Russian chromium ore by the United States. 
Last October a barter agreement was concluded 
whereby America would obtain 80,000 tons of 
Russian ore in exchange for steel sheet. This 
first announcement drew some protest, to which 
the reply was that the deal had been made in 
Canada and was therefore’ ho concern of the 
United States. Last mofith ‘a similar deal 
involving a further 80,000’ tons’ was concluded, 
this time through a New, York brokerage ‘house. 
There have also been rumours ‘of ‘a further deal 
for chromium and Manganese ‘ore from Russia. 
The market open’'to “Western producers’ is 
therefore reduced’ by ‘at ‘least 160,000 tons. 

In a time’ of tecéssion for’ ‘chromium-using 
industries it is understandable that purchases 
should be’ ‘made’ at ‘the ‘lowest possible’ price, 
even at’ the expense of extra’ processing work. 
The matkéts~ ‘at pres¢nt lost’ to ‘the’ Rhodesian 
producers ‘need’, not necessarily therefore ‘be 
regarded 48’ lost “for “ever. Tn ‘the medtitime, 
However, “Southern “Rhodesia; which is capable 
6f 'producitig bVér 840,000 tons ‘a year! shipped 
only half this amount during 4988 and ‘as far“as 
can Be'sden this Awill'be the figute achieved duti 
‘T959. Mines’ Otice closed cartiot be resteeti 
“without, ap técidble delay.” ‘Tt is worth ‘asking 
Avhéthet He” short-form: duvahtage Of ‘lower 
iprices” wilt not be ‘outweighed ‘by stottage "OF 
supply if and” whén demand for chromium 
‘révivés strongly.” ; ee ee oe 
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Special Article 


POWER FOR JUNO 


OME further information on the United States 

Army space probe vehicle Juno II (illus- 

trated in last week’s issue, p. 360) has arrived 
from America. 

The first-stage Jupiter engine, built by the 
Rocketdyne division of North American Avia- 
tion, Inc., is a single-chambered unit developing 
thrust in the 150,000lb range. It utilises a 
kerosine-type fuel and liquid-oxygen for pro- 
pellents. 

In the space programme conducted jointly 
by the Army and the National Aeronautics and 
Space Administration, exact requirements are 
scheduled for each of the four operating stages of 
the research vehicle. The powerful Rocketdyne 
first-stage engine is assigned a three-fold role: 
(1) to provide the thrust necessary to lift the 
60 ton vehicle from the launch pad at Cape 
Canaveral; (2) to establish precise speed and 
altitude during first-stage operation; and (3) to 
establish the directional attitude of the vehicle in 
the base trajectory of the planned space course. 

The overall length of the engine called on to 
perform the first-stage (booster) function of the 
space probe is not much more than that of a 
sports car, but the power is estimated to reach 
the equivalent of 4 million h.p. The chamber 
in which combustion occurs is_ bell-shaped. 


This configuration permits peak performance 























































both at sea level and at altitudes reaching up to 
90 miles, almost beyond the final limits of the 
earth’s atmosphere. 

To provide cooling for the thrust chamber, 
where temperatures of 5,000° F are experienced 
during operation, fuel for the engine circulates 
through thin tubes forming the chamber walls 
before being fed through an injector into the 
combustion area. 

Twin pumps, spun by a turbine which develops 
more than 2,500 h.p., force fuel and oxidant 


The space-probe 
time schedule. 


A Rocketdyne 
150,000 Ib thrust 
engine similar 
to that which 
powered Juno II. 
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through the engine at flow rates 
of approximately 4,400 gallons a 
minute. The pumps are ap- 
proximately the size of house- 
hold pressure cookers. The tur- 
bine assembly is driven by hot 
gases provided by the combustion 
of main propellents in a compact 
spherical gas generator, which, 
despite its small size, generates 
immense power. Exhaust from 
the gas generator, ducted over- 
board, is used to control missile 
roll. The engine is gimballed, so 
that the engine exhaust stream 
can control the direction of flight, 


SPACE PRIMER 


One result of the widespread public interest in 
the succession of satellites already launched has 
been a greater interest in what the schoolboy is 
taught. Events in a specialised field of tech- 
nology led to a scrutiny of the entire range of 
technical education. A wider realisation of its 
value resulted. So far he has been fed on fiction. 
**The alien ship came shrieking out of inter- 
galactic space. ‘ Better teleview the Martian 
Fleet, commented Captain Future _ tersely. 
‘ Activate the anti-grav screens—those damn 
Jovians can’t take low G.’ Complex neuronic 
robots stirred into action.”” And for many years 
such episodes provided the American schoolboy 
with his education in space travel. Not, un- 
fortunately, a very thorough education. It 
gave little introduction to the sequence of 
events involving Sputnik, Muttnik, Flopnik, 
Ikenik, and Lunik. 

The Convair Division of General Dynamics 
Corporation have recently published a Space 
Primer. It is available at nominal cost to schools: 
a sample of what industry is now doing in the 
field of education. The slim 72 page booklet 
fits easily into pocket or satchel, and although 
it is meant for schools—it has a chapter on 


careers—many who have left school will find it 
a useful introduction to astronautics. The 
accounts of rockets and the definitions and des- 
criptions of the terms associated with them are 
particularly clear. 

Less clear are the definitions given in the 
glossary at the end of the booklet. The motion 
of bodies in space is introduced by a simple 
discussion of the relevant laws of Newton and 
Kepler and proceeds to a description of satellite 
orbits and interplanetary trajectories. When 
explaining how satellites stay up, the booklet 
uses the convention that kinetic energy generates 
centrifugal force; it does not mention radial 
acceleration as such, using instead descriptions 
like ** When the acceleration due to centrifugal 
force (outward) is balanced by the acceleration 
due to gravity (downward), the satellite remains 
aloft.” While such a convention can be con- 
fusing for anyone concerned with the mathe- 
matical description of rotating systems, it 
does seem the most popular with the non- 
mathematical. For many people “ centrifugal 
force ’’ is a real thing, which they feel when their 
car is turning acorner. Like “ anti-grav screen ”’ 
—it is a phrase that sticks in the mind. 
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Work was begun on the Jupiter engine system 
at Rocketdyne in November, 1955. The initial 
research and development engine was delivered 
to the Army Ballistic Missile Agency in July, 
1956, for missile mating and test firings. The 
first flight of Jupiter was accomplished in 
March, 1957, 16 months after the initiation of 
engine development work at Rocketdyne. 

Since that time, a number of successful research 
and development launches have been accom- 
plished. In addition, research activities em- 
ployed the Jupiter engine in the nose-cone flights, 
and in the deep space probe conducted by the 
Army for NASA early in December, 1958. 

The Jupiter engine system is currently in pro- 
duction at Rocketdyne’s Missouri plant. Re 
search and development on the engines with the 
engineering objective of refinement and sim- 
plification is conducted at the division’s main 
plant in California, and at its nearby propulsion 
field laboratory. 

As a result of these development activities, 
engines currently being delivered by Rocketdyne 
to the Army Ballistic Missile Agency, Redstone 
Arsenal, Alabama, and to the Chrysler Corpora- 
tion in Detroit, feature weight and space reduc- 
tions over earlier models. Simplified start and 
control systems have been emphasised. 

Advanced features of the engine powering the 
space probe are now being re-packaged for use 
in the 1,500,000 lb thrust Saturn system being 
developed jointly by Rocketdyne and the Army 
Ballistic Missile Agency, an element of the Army 
Ordnance Missile Command. 


ROUND TRIP TO MARS 


The United States are already working on pre 
liminary plans for a manned round trip to Mats, 
according to Aviation Week (p. 19, 2 March). 
The largest of the vehicles under consideration 
is the Nova, which could take a payload of 
7,500 lb to Mars and also provide for returning 
750 lb. With nuclear power upper stages—als0 
in the programme—55,000 Ib could be carried 
to Mars, providing for 25,000 Ib return. 
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Ht unit in the background; on the left is the \ 
i supply cabinet and on the right the control desk. mA kV 
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— Ny sili Fig. 2 Part section of the 600 kV (sos2 8) “ENGINEERING 
Elect a | _— Dit Sames electrostatic generator. Fig. 3 Circuit diagram. 
— niiiReiniae Now available in this country from Miles Hivolt Limited, 91 Princedale 
" Road, London, W11, is the type 600 electrostatic generator, the most 
= 3 recent in the series made by S.A. de Machines Electrostatique. It 
—— F has a nominal output of 4 mA at 600 kV, and is shown in Fig. 1. 
Cylinder One the of main points of this machine is its small size. A complete 
’ trailer mounted set with control equipment would weigh less than 2 tons. 
~— _— The containing cylinder measures only 2 ft 2 in in diameter and is only 
nitial 8 ft 10in high including the base pedestal; the total weight is 1,880 Ib. 
vered The driving motor is rated at 5h.p. and runs at 2,800r.p.m. from a 
July, three phase 50 cycles supply at 220/380 V. On full load the power 
The consumption of the unit is 3,500W. Water cooling is used. The 
| in generator unit, the construction of which is shown in Fig. 2, is 
Nn ol hermetically sealed and pressurised at 25 atmospheres. Separate from 
>" it are the supply cabinet containing the excitation and stabilising circuits, 
mr and the control desk which is connected by a low voltage cable. Two 
- versions are available—with normal stability or with extra high stability 
ghis, \ | Suleing for special purposes. The basic circuit is illustrated in Fig. 3. 
’ the y | i} — Motor Protection on the low voltage side is given by fuses and thermal 
; cutouts and on the high voltage side by a thyratron which stops the 
pro- machine when any parameter—voltage, excitation, or current—exceeds 
Re- a set value. The current value is adjustable at the control desk. There 
~ is also a “ spark-over ” protection in the form of a circuit sensitive to 
le high frequency oscillations which lowers the voltage when a discharge 
ran occurs until sparking ceases and then slowly raises it again. Sparking is 
detected by an aerial rod which projects from the supply cabinet. 
ties, In the medium stability version the voltage fluctuation is less than 
lyne +5,000, reduced to +150 Vin the high stability machine. A 5 per cent 
‘one mains voltage change will produce changes of less than 1,500 and 300 V 
ora- respectively, and the drops in voltage at full load are less than 10,000 
luc- and 2,000 V. The self capacities of the two versions are 300 and 
and — ae 1,000 pF. Both have the output voltage continuously adjustable. 
the 
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- PHOTOCOPYING MACHINES 


A new range of bench type photocopying and 


Many keys are used in offices and factories and 
their quick identification and location can save 


and model 3 at from 0 to 12ft per minute. a great deal of irritation. A special device for 


' a ny tomar —- reproductions All models have a feed width of 434in. identifying keys in groups has been developed by 
' oa, ~ an —_ y _ Harding Limited, A rotating glass cylinder and automatically Inter-Continental Office Equipment Limited, 

on o a acre Street, London, SWI. tensioned endless conveyor bands expose the Vivian Road, Birmingham, 17, known as the 
re deat af e Conquest, the range has been tracing and sensitised material evenly and Colorcap. The device consists of a rubber com- 
ATS, ro —_ Or use in the smaller drawing office continuously, maintaining contact without slip- position cap which will stretch and fit over the 
» an standby equipment for the larger office ping or sticking. handles of all the usual types of lever and 
lon ps "1 = Sect cae for rush prints to be put In addition to the two combined printers, the cylinder lock keys. The caps are made in eight 
of rs 8 without upsetting the main print-room range also includes Conquest 1, an electrically contrasting colours and have a hole at the end 
ng Con ~? ‘ . driven developing machine only, with a speed for suspending the key. They also have inter- 
Iso —— " and 3 are combined printers and of 7 ft per minute. An inverted plastics bottle changeable index tabs which correspond with 
ied Pers of basically the same design and _ contains the developing solution which hydro- the numbered key hooks on the wall board. 


Construction, but with different speed ranges— 
model 2 operates at from 0 to 3 ft per minute 








statically maintains the correct level of liquid in 
the trough. 


The largest cabinet has a separate internal security 
compartment and will hold up to 300 keys. 
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Continuing Plant and Equipment 


LEVELLING MACHINES 


A 17-roll precision levelling machine and a 
9-roll plate leveller have been added to the 
range made by the Bronx Engineering Company 
Limited, Lye, near Stourbridge. 

The 17-roll machine, shown in Fig. 1, has 
a capacity for } in mild steel plate up to 3 ft 
wide. The machine will also handle ferrous and 
non-ferrous materials down to 0-010 in thickness 





HYDRAULIC 


The latest version of the Mono-Rail system for 
building and civil engineering construction sites 
is the hydraulic type, built by Road Machines 
(Drayton) Limited, Horton Parade, West Dray- 
ton, Middlesex. This version incorporates all 
the advantages of the earlier system and in 
operation functions with the same basic equip- 
ment of rail, stands, points, etc., and is likewise 
partly automatic. The wagon travels at 300 ft 
per minute. 











Power is supplied by a BSA 43 h.p. industrial 
petrol engine as standard, though for overseas 
use other types can be fitted. The engine is 
direct coupled to a hydraulic pump of the simple 
gear type. The hydraulic fluid is pumped 
through a valve with single lever control giving 
forward and reverse travel and neutral as 
required—neutral being a direct return to the 
hydraulic fluid reservoir. The valve directs the 
flow of fluid to two motors which in turn drive 
the two rail wheels of the power wagon. The 
motors are coupled in series in order to avoid 
the differential effect produced by motors 
running in parallel. They are of the gear type 
similar to the pump. 

The brake is mounted on the rear motor shaft 
and is of the twin shoe type operated hydraulic- 
ally. A small ram connected to the motor feed 
pipe opens the brake shoes as soon as the line 


and high-speed-steel hacksaw sheets (of 40 tons 
per sq. in yield in the annealed state), 0-025 in 
to 0:064in thickness. The levelling speed is 
60 ft per minute. 

This machine is equipped with small diameter 
levelling rolls which are supported with triple 
banks of top and bottom support rolls mounted 
in deep section fabricated steel bridges. 

Because of the small diameter work-rolls 
great pressure can be exerted on the sheet being 
levelled. To control the flatness of the sheet as 
it leaves the machine the top bank of rolls is 
arranged to tilt. Each set of back-up rolls on 
the bottom bank of rolls is provided with 
individual adjustment and large enamelled 
dials with pointers are fitted to show accurate 
roll setting. 

All work rolls are driven from a totally 
enclosed and self-lubricating gearbox which in 
turn is driven from a 30h.p. reversing motor. 
A “ Centralube * lubrication system feeding all 
roll neck bearings is fitted. 

The 9-roll machine, Fig. 2, can handle mild 
plate 4 ft 6 in wide by } in thick. The levelling 


Fig. 1 
machine 


Precision levelling 
with 17 rolls. 


MONORAIL TRANSPORTER 


pressure reaches a predetermined figure and 
allows the unit to proceed. When the valve is 
thrown into neutral either by means of the 
automatic stop or the knock-out hand lever, the 
pressure in the system drops and two springs 
immediately apply the brake. An _ over-run 
brake has been devised which checks the 
momentum of the unit when going down hill, 
and there is no.increase in the speed even on a 
1 in 8 down gradient. This over-run brake 





Two wheel hydraulic 
drive enables the Mono- 
Rail power wagon to 
climb gradients of 1 in 9. 


works very simply—as the power wagon tends 
to over-run the engine the hydraulic pressure 
drops and this allows the brakes to be applied; 
with the drop in pressure the braking effect is 
also applied to the front rail wheel. Should 
a pipe be damaged and fail, the brake would 
immediately be applied to stop the unit. 

The two wheeled drive gives a much improved 
performance and the hydraulic unit will climb 
gradients of 1 in 9. With one trailer the limiting 
gradient is | in 15, and the power wagon can 
pull two trailers on the flat or on slight inclines 
up to | in 30. The two wheeled drive allows 
the unit to increase speed progressively under 
load. It will give better performance than the 
single wheel drive under adverse conditions such 
as wet rail and the hydraulic layout dispenses 
with gearbox and clutch thereby simplifying both 
operation and maintenance. 
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Fig. 2 


Nine-roll plate levelling machin 


speed is 60 ft per min, and all rolls are drive 
from a totally enclosed gear drive throy 
universal spindles from a 40 h.p. motor, 4 

Special features in the design include precisioy 
for reverse levelling by the ingoing and outgoing 
rolls which have individual adjustment, |; 
addition, the whole top bank of rolls is adjuste 
up and down by separate handwheel control, 

A large dial indicator shows the position 9 
the top rolls and separate indicators are fitted , 
show the positions of the ingoing and outgoing 
rolls. The rolls are of alloy steel and mounted 
in phosphor bronze bearings. 






DIFFERENTIAL 
VOLTMETER 


Now available from Ad. Auriema, Incorporated, 
85 Broad Street, New York 4, NY, USA, is the 
John Fluke Manufacturing Company’s model 803 
precision d.c. and a.c. differential voltmeter. 
The instrument provides a high order of 
accuracy for both d.c. and a.c. precision measure- 
ments; specifically better than 0-05 per cent dic. 
and 0-2 per cent a.c., from 0-1 V to 500 V. The 





























Precision voltmeter 
for a.c. and de. 














frequency response of the a.c. converter section 
is from 30 cycles to 5 kilocycles. Features 
include direct in-line digital read-out, automatic 
punctuated decimal point, jewelled shock- 
mounted precision mirror scale meter, standard 
cell reference, chopper-stabilised null detectof, 
and swing-out front panel for easy access to 
connections. ’ J 

The model 803 can be used as: a differentia 
a.c. voltmeter; a d.c. potentiometer; and 4 
vacuum tube voltmeter when used in the search 
range positions. 
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Companies in the News 


British Electrical Leadership 


Leading the World is the title of a new publica- 
tion by the British Electrical and Allied Manufac- 
iyrers’ Association issued on the occasion of 
their 48th anniversary. It is an attempt, and a 
very successful one, to show how the British 
electrical manufacturing industry has led and 
continues to lead the world in the development 
and use of electricity. The great events in this 
story. extend from Faraday’s demonstration 
in 1831 of the feasibility of generating electricity 
on a commercial scale, to Calder Hall in 
1958, during which 1,000 million units (kilowatt 
hours) of nuclear energy were produced. _The 
story is good to read and a welcome tonic in 
these days of mounting world competition in 
markets for capital goods. 

The past year has been a record for the mem- 
bers of BEAMA. For the third year in succes- 
sion direct exports exceeded £270 million, which 
compares with £28 million in 1938 when Britain 
was the world’s largest exporter of electrical 
goods. Exports have averaged £260 million a 
year over the past five years and the industry 
have exceeded £2,500 million since the war. 
There was some slackening in 1958 when the total 
number employed averaged 726,000 compared 
with 729,400 in the previous year. In their 
annual report BEAMA express confidence in the 
industry’s prospects, based partly on the inevitable 
upward trend in the world’s demand for elec- 
tricity, and partly on the unrivalled facilities for 
education and research that have been built up 
by the industry. 

Leading the World contains a most attractively 
compiled account of salient events during the 
year under review, which include the Brussels 
World Exhibition when the industry did so well, 
the British Electrical Conference held in Brussels 
last May, the Atoms for Peace Exhibition in 
Geneva and the industry’s export achievement. 
BEAMA’s role in the promotion of exports is 
described, with special reference to the BEAMA 
catalogue, the BEAMA journal and the wide- 
spread activities of their export department. 
The director, Colonel B. H. Leeson, is retiring 
next summer and is being succeeded (on | August) 
by Mr. S. F. Steward, formerly chairman of 
Lancashire Dynamo (Holdings) Limited. Mr. 
Leslie Gamage, chairman of the General Electric 
Company, takes over from Sir Vincent de 
Ferranti as president, and Mr. W. Kenneth G. 
Allen, chairman of W. H. Allen Sons and Com- 
pany, takes over from Mr. J. O. Knowles, as 
chairman of the council. 


Growth International 


Expansion into a truly international manufac- 
turing organisation is the aim of an increasing 
number of companies, even some of moderate 
size. The chemical industry undoubtedly pro- 
vides a splendid opportunity for this kind of 
endeavour, although petroleum, electronic engi- 
neering and nuclear engineering have likewise 
enabled leading manufacturers to establish 
themselves on a world basis. British Petroleum, 
NV Philips of Eindhoven, and Westinghouse 
Electrical Corporation are striking successess. 

Another example, on a smaller scale, is pro- 
vided by the expansion of the Chemical Con- 
struction Corporation of New York. Chemico— 
as they are known, have specialised in the build- 
ing of ammonia plants and have achieved a 
dominant position in world markets. During 
1958 they completed, or had under construction 
or under contract, twelve complete plants, five 
of these in North America, four in Japan, two 
in France and one in Pakistan. These plants 
accounted for some 80 per cent of all the ammonia 
¢xpansion taking place in the whole world during 
this period. The company comment on the 
lact that they are being called upon to continue 
to build and expand ammonia plants, ** despite 
the general lull in engineering activity.” They 


have a company in this country, Chemical 
Construction (GB) Limited, and have recently 
formed a company in France, Chemical Construc- 
tion (France) Limited. 

Another factor to bear in mind in expansion 
of this kind is that the ability to engineer a com- 
plete installation, to build it and to commission 
it are prerequisites of success. A comprehensive 
service on the part of the contractor is be- 
coming indispensable. We have an example 
beneath our very noses. How many motorists 
today maintain their own cars? Ford’s tremen- 
dous success is largely based on the belief that 
they have made it wholly unnecessary. Car 
designers have also made it impossible. 


Terylene Lasts Longer 


The Terylene patents belonging to the Calico 
Printers’ Association are to be extended for a 
period of five years from 13 July, 1958. This 
decision was announced last week by the assistant 
comptroller of patents, Mr. H. S. Gilham. 
Calico Printers had asked that its patents be 
prolonged on the grounds that it suffered loss 
and damage because of wartime conditions. 
Its application was supported by ICI which has 
a licence from CPA to exploit the patents in the 
United Kingdom. British Celanese, a subsidiary 
of Courtaulds, opposed the application. 

The applicants’ case was that the development 
of the invention could not under normal con- 
ditions have taken 134 years from the initial 
discovery to full commercial operation. Eight 
years of this period, they contended, were lost by 
reason of delays such as shortages of manpower 
and materials and the existence of building 
controls. The opponents contended that in the 
first stage the invention’s development was acceler- 
ated by the war rather than retarded, and in 
the second stage the problems and difficulties 
inherent in development and exploitation of the 
polymer and fibre were so serious that progress 
could not have been quicker even if there had 
been no delays caused by the war. 

The assistant comptroller said that making the 
best assessment he could in the light of all the 
considerations, he found it reasonable to con- 
clude that the applicants lost as much as five 
years’ useful enjoyment of their patent, but he 
could not feel satisfied that the true loss was 
greater than this. 


Contractors’ Contracts 


Several major contracts have been won recently 
by British civil engineering firms. Last week 
John Laing announced that their Canadian 
company, John Laing and Son (Canada) Limited 
had been awarded the contract, worth £24 
million, for the construction of the new Queens- 
brough bridge across the north arm of the Fraser 
River. The main span over the river is 300 ft 
with two side spans of 186 ft each. The first 
stage involves the construction of two large 
cofferdams to enable underwater excavation and 
concreting to commence. On the south side all 
foundations bear on timber piles through water- 
logged peat; the north approaches are on a 
gravel hillside with a slope of | in 10. Total 
concrete to be placed is 21,000 cubic yards. 

Sir Robert McAlpine and Sons have been 
awarded the contract, worth about £900,000, 
for the western section of the Maidstone by-pass. 
The by-pass will consist of dual carriageways for 
a distance of about 14 miles and a diversion of 
the London to Dover A20 road near the Maid- 
stone borough boundary for a length of approx- 
imately three-quarters of a mile. Several 
bridges are included in the contract, one of 
which will carry the motorway over the River 
Medway, having a clear span of 120 ft. 

Another interesting award was that of 21 
prefabricated buildings for the National Iranian 
Oil Company. The order, worth about £100,000, 
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was placed by a firm of American contractors 
with Taylor Woodrow (Building Exports) 
Limited. The buildings are in the Arcon steel- 
framed range. Fourteen of them will provide 
workshop stores and pumphouses, complete 
with gantries to carry overhead travelling cranes, 
for seven booster stations which, when completed, 
will double the rate of flow of the existing oil 
pipeline from the Abadan Oil Refinery to the 
Rey Terminal near Teheran. Seven buildings 
of the Arcon roof type are being supplied for 
administration blocks. A new company, Taylor 
Woodrow (Arcon) Limited, has been formed to 
deal solely with UK trade. 


From Defensive to Domestic 


A good recovery was made by the R. B. Pullin 
group during the financial year ending 30 Septem- 
ber. Trading profit increased from £230,000 to 
£274,000 and the order position improved during 
the period. Their chairman Mr. R. B. Pullin, 
explained that the changes in the defence pro- 
gramme had a major impact on the group’s 
activities. Progress in the Kearfott division, 
making, under licence from General Precision 
Equipment, a range of servo-components, was 
slower than was hoped for that reason. Mea- 
suring Instruments (Pullin) suffered from the 
same influence but have been successful in over- 
coming this setback. 

Mr. Pullin was confident of his group’s ability 
to increase turnover further during the current 
year. He pointed out, however, that all member 
companies are finding it increasingly difficult to 
secure adequate profit margins. Reviewing the 
affairs of individual companies Mr. Pullin 
drew shareholders’ attention to their gradual 
penetration of the domestic industrial market. 
The acquision of the Kieft thermostat manufac- 
turing rights was described as “a beginning ” 
and the intention expressed “* to expand into the 
general field of heating control appliances ”’ as 
experience is gained. 


Americans in Europe 


The giant American chemical concern, E.I. du 
Pont de Nemours and Company, of Wilmington, 
Delaware, are continuing their advance in the 
old world. The latest step is the establishment 
of a Swiss sales company, du Pont de Nemours 
International SA, with headquarters in Geneva. 
The Swiss company will help plan and implement 
European sales programmes for products to be 
manufactured by du Pont subsidiaries in Europe, 
and for many products manufactured in the 
United States by the parent company. Initially, 
the company will be concerned with the sales of 
textile fibres and elastomers. Other products 
will be added later. The selection of Geneva 
as headquarters for the sales company was based 
on a combination of factors including its excellent 
geographical location in relationship to du Pont’s 
European distributors and customers and that 
Switzerland is a centre for international trade. 

A newcomer to Western Europe is the High 
Voltage Engineering Corporation of Burlington, 
Massachusetts. The company have announced 
their plans to establish a manufacturing plant in 
Amersfoort, the Netherlands. High Voltage are 
the world’s principal suppliers of Van de Graaff 
and electron linear accelerators for nuclear 
physics research, electron beam processing, super- 
voltage X-ray therapy and industrial radio- 
graphy. Their president, Mr. Denis M. Robin- 
son, explained the company’s decision * to enter 
into the European community ”* by the vigorous 
interest expressed by European firms in the 
potential applications for ionising radiations * in 
the near future.” High Voltage have built 200 
machines since starting operations in 1946. 
Thirty-seven particle accelerators are now in- 
stalled or on order in Europe, 18 of them in the 
Common Market. They are aiming at direct 
representation “in all key areas where nuclear 
energy is being exploited for peaceful purposes, 
and where scientists are making the greatest 
strides toward further utilisation of the atom.” 


















































































































































































































































In Parliament 


INSTRUMENT INQUIRY 


A number of scientific matters within the 
purview of the Department of Scientific and 
Industrial Research were discussed in the House 
of Commons last week. 


Speaking as representative of the Lord 
President of the Council, Mr. Harmar Nicholls, 
the Parliamentary Secretary to the Ministry of 
Works, informed the House that an instrument 
inquiry service was provided by the British 
Scientific Instrument Research Association for 
assisting research workers in their choice of 
suitable British instruments for their investiga- 
tions. He told Mr. Godfrey Lagden (Con- 
servative) that, at the present time, the number of 
inquiries of this kind was running at the rate 
of about 2,200 a year, and that it was expected 
to increase considerably. Any bona fide inquirer 
could use the service and obtain advice. 

The Research Association was largely financed 
by a contribution from the Scientific Instrument 
Manufacturers’ Association and received an 
equivalent grant from the DSIR. The Research 
Association was active in encouraging the design 
of improved and more attractive scientific 
instruments, in order that manufacturers might 
compete in both the home and overseas markets 
against some of the foreign instruments now being 
produced. 

It had formed a working party on instrument 
design, which among other duties, reviewed the 
specification, price and appearance of a variety 
of foreign instruments. In this way up-to-date 
information was made available to manufac- 
turers of British instruments, who could call 
upon the Research Association’s resources at 
any time. Furthermore, other research associa- 
tions, as well as the research stations of the 
DSIR, also designed scientific instruments, some 
of which were in production. 


NOISY DIESELS 


Attention was drawn by Mr. Ronald Russell 
(Conservative) to the need for measures to 
reduce noise from the exhausts of motor vehicles. 
He said that there was still an enormous amount 
of noise from motor cycles and certain types of 
sports cars and lorries which could be done 
away with. He urged that the Minister should 
give every possible encouragement to all kinds 
of research in this connection. 

Mr. Harmar Nicholls said that the Motor 
Industry Research Association, whose work was 
aided by a grant from the DSIR, had carried 
out research on the silencing of the exhaust 
noise from motor vehicles and motor cycles, 
and had developed test methods. These methods 
were now used in the industry. The Association 
was continuing its work on the general problem 
of noise, especially from the point of view of the 
pedestrian and the passenger. 

The British Internal Combustion Engine 
Research Association had _ investigated the 
exhaust noises of diesel engines. Perfection 
had not been reached in all these matters and 
research was still proceeding. It was the res- 
ponsibility of the police authorities to control 
excessive noise. 


HAT RESEARCH 


A series of questions were put by Mr. R. Moss 
(Labour) about the work of the British Hat 
and Allied Feltmakers Research Association, in 
which he suggested that a certain type of pro- 
tective felt cap or hat provided 60 per cent 
protection against a 4,000 lb impact. In reply, 
Mr. Harmar Nicholls said that the Road Research 
Laboratory of the DSIR had been consulted by 
a hat manufacturer, and had put forward the 
view that felt might be used in protective hats. 
The hat manufacturer and the Association 
had co-operated with the Laboratory to select 
a felt which, from its quality, density and 
thickness, would be most satisfactory for anti- 
shock protection. While no precise assessment 
could be made of the protection which was 
afforded by this felt, a protective headgear 





incorporating the felt would be of some value, 
especially in minor accidents. It required to be 
stressed, however, that such felt hats were no 
substitute for the motor cyclist’s crash helmet. 

Mr. Nicholls pointed out that the production 
of headgear which would protect people from 
the worst effects of road accidents was not the 
main work of the Association. Indeed, the 
crash helmets used by motor cyclists were the 
ones which complied with the British Standards 
specification. For the year ended 31 March, 
1958, the Association was paid a grant of £4,725 
against a contribution income of £6,618. The 
grant in this case was £6 for every £10 subscribed, 
compared with the average grant to research 
bodies of £4 for each £10. 


NEW DREDGING METHODS 


The Parliamentary Secretary to the Ministry of 
Works was asked by Mr. Martin Maddan 
(Conservative) to give the results of DSIR 
research into the silting of major ports in Great 
Britain. Mr. Harmar Nicholls replied that the 
Hydraulics Research Station and the Port of 
London Authority had been responsible for 
undertaking a comprehensive study of the causes 
of silting in the Thames Estuary and of possible 
remedial measures. The Station was making 
similar studies of the Mersey Estuary and the 
approaches to Liverpool Docks. It had also 
commenced an investigation, on a_ smaller 
scale, into silting at Avonmouth Docks. As 
a result of these investigations, a new method 
of dredging had been introduced, and the 
amount of dredging that has to be carried out 
had been greatly reduced in consequence. 


IMPORTS OF LIQUEFIED GAS 


The first cargo of liquefied gas has now been 
shipped across the Atlantic and discharged into 
storage tanks in Britain without incident. Mr. 
Reginald Maudling, the Paymaster-General, told 
Mr. Albert Roberts (Labour) that, although the 
first experimental import of gas in this form had 
been successfully accomplished, at least two or 
three more trial voyages might be necessary 
before the technical and economic possibilities 
of the project could be fully assessed. 

Asked what the effects on Britain’s coal mining 
industry would be if the test imports were success- 
ful, Mr. Maudling said that, in the long run, the 
successful importation of gas in liquid form 
should provide a much cheaper source of gas 
for the consumer. It should not, however, 
impede this country’s new methods of developing 
the gasification of small coal. Answering Cap- 
tain G. R. Chetwynd (Labour), who wanted to 
know what the project was costing and whether 
it was really necessary to go ahead with the 
scheme at this time, Mr. Maudling said that this 
was an exciting and encouraging new experi- 
ment. He understood that the cost of the 
experiment to the gas industry in Britain would 
be £1-5 million. That was the industry’s share. 
The rest of the cost was being provided by the 
American interests concerned. 

An article on this subject entitled “* Liquid Gas 
Comes by Sea,’ appeared on page 232 of our 
issue of 20 February. 


FIDO TO THE FORE 


Problems respecting research into fog dispersal 
were raised by Mr. Roy Mason (Labour) who 
sought details from the Parliamentary Secretary 
to the Ministry of Supply about any experi- 
ments being conducted by that ministry for 
other than specific Royal Air Force purposes. 

It was his ministry’s view, Mr. W. J. Taylor 
replied, that FIDO (Fog Intensive, Dispersal Of) 
was the most promising method of getting rid of 
fog. Research being conducted on this system 
was not confined to meeting RAF requirements, 
and the Ministry of Supply was also working in 
collaboration with the Ministry of Transport 
and Civil Aviation on this matter. The results of 
the tests being carried out would be examined 
to see whether the system would be suitable for 


March 27, 1959 ENGINEER Ing 


civilian as well as military aerodrome, », 
tests were expected to take place in about 
month’s time and it was hoped to be able 
evaluate them and make a report in the auty . 

The Meteorological Office was carrying on 
experiments but they were not Considered : 


have much prospect of success. Fog disper 
was a difficult scientific matter. The wanin, 
system suffered from a number of drawba, 


which made it unsuitable, especially at gy 
aerodromes. It was alsO too expensive t 
operate. According to estimates, the system “ 
present developed would cost between £159 ap, 
£250 per aircraft landing, but the Governney 
were trying to improve upon that figure, 


PLASTICS FOR FORCES MOTORS 


Experiments show that the use of a number , 
plastics would be technically acceptable for ih, 
wings and bonnets of vehicles in use by the 
Services, according to an answer given by \y; 
W. J. Taylor, for the Minister of Supply, He 
informed Sir Jocelyn Lucas, Bt. (Conservative, 
that none of the major motor-vehicle manufx. 
turers had as yet adopted wings and bonne 
made of plastics for their commercial vehicle 
He was told that the reasons for this course of 
action were largely economic. Since it was th 
policy of his ministry to purchase vehicles whic) 
were based as nearly as practicable on standar 
commercial products, wings and bonnets mak 
of plastics were not yet in operation on vehicle 
used in the Services. Developments in the uy 
of plastics materials would continue to b 
studied by the ministry. 


Civil Engineering for the Royal Air Force 


An inquiry was made by Sir Alfred Bossom, Bi, 
(Conservative) regarding expenditure by the 
Royal Air Force in connection with building 
and civil-engineering work during the last five 
years. The Secretary of State for Air, Mr. 
George Ward, told him that about £207 million 
had been paid during the past five years for 
work of that kind. Contracts for which the 
Ministry had not invited competitive tenders 
had accounted for about £800,000 of that sum, 


Disposing of Smell 


A tom cat smell that had been a nuisance in the 
Tees-side area for months was referred to by 
Captain G. R. Chetwynd (Labour), who asked 
the Minister of Housing whether a permanent 
cure had yet been found. Mr. J. R. Bevins, the 
Parliamentary Secretary to the Ministry of 
Housing and Local Government said _ that 
interim preventive measures had proved e- 
tremely successful. The completion of perman- 
ent effluent-treatment plant in the area during 
the next few months should finally dispose of the 
smell. 


Coastal Erosion in Sheppey 


A suggestion was made by Mr. Percy Wells 
(Labour) to the Parliamentary Secretary to the 
Ministry of Housing that financial assistance 
should be given to the local authority to enable 
them to cope with the serious coast erosion In 
the Isle of Sheppey area. Mr. J. R. Bevins 
replied that the Sheppey Rural District Counel 
was the coast protection authority concerned. 
They had constructed a number of groynes al 
Warden Point in the area during the last few 
years; work in which they had had the benefit of 
a grant from his ministry. Much of the Sheppey 
coast was subject to erosion, but it was for the 
council to decide what further works were 
required and what priority should be given l 
those at Warden Point. 


Harwell Re-organisation Quiz 


The Prime Minister was questioned by Mr. Roy 
Mason (Labour) about the extent to which the 
isotope division at Harwell had been re-orgal- 
ised, the purposes of the changes, and as to 
what further changes were in contemplation. 
But Mr. Harold Macmillan was not to be drawn. 
These things, he said, were a matter of the day- 
to-day business of the United Kingdom Atomic 
Energy Authority with which he did not regard 
it as his duty to intervene. 
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automobile Engineering 


FARTHING A MILE RUNABOUT 


An all-electric runabout car has been developed 
by Traction Electric Limited, Stone Farm, 
stone Street, Stelling Minnis, near Canterbury, 
ysing a new lightweight battery. Built into the 
car is also a transformer/rectifier unit that enables 
the battery to be recharged from any domestic 
power point simply by connecting up with a 
exible cable. The car shown in the illustraticn, 
which uses an Opperman glass fibre body similar 
to that of the Unicar, has a range of 40 miles on 
one charge and a maximum speed of 50 m.p.h. 

Power for the drive is supplied by a lightweight 
4hp. motor mounted directly on the differential 
housing. A chain connects the motor shaft to 
the differential input and gives the necessary 
ged reduction. This form of drive could be 
varied to suit other applications and could be 
by gears, or there could be separate motors for 
each wheel. In any case there is no gearbox or 
clutch. Control is by the accelerator pedal 
which as it is depressed connects the banks of 
batteries in parallel or series to give successive 
voltage increases. In the example quoted, the 
steps are 18, 36 and 72 volts, normal running 
being on the 36 V tapping. 

The car has been made practicable by the 
development of the batteries which utilise the 
normal lead-acid cell but in a form that reduces 
weight by nearly 50 per cent. The grids are 
replaced by concentric tubes of glass or plastics 
material, round which are wrapped plastics 
woven material to hold the paste, and bound 
again with plastics thread. A similar construc- 
tion is used for the negative “* plate *’ which is 


READY FOR 


For all those motorists who have laid up their 
cars for the winter quarter, and for all who will 
be shortly getting down to serious motoring 
again with the coming of spring, the Royal 
Automobile Club has prepared a “ Spring 
Cleaning Guide.” These are some of the 
points from it: 

Tyres: Inflate to correct pressures-‘recommended 
in handbook—and don’t forget the spare. 

Sparking Plugs: Remove, disconnect high 
tension leads and check for frayed wires or 
perished insulation. Thoroughly clean and 
dry plugs (placing in warm oven for few minutes 
will remove dampness). Wipe leads clean with 
dry cloth. Check all electrical connections, 
including contact breaker points and automatic 
advance and retard mechanism. 

Battery: Check specific gravity of electrolyte. If 
necessary, top up with distilled water—just 
enough to cover the plates. Battery leads 
(removed if car has been laid up) should be 
refitted after the terminals of both leads and 
battery have been cleaned and smeared with 
Vaseline, If in doubt about battery, consult 
local repairer. Ask him to give it a reviving 
charge. 
Radiator: Flush out with fresh water and re-fill 
with fresh clean water. Look out for leaks in 
hoses. 

Lubricate or Grease: All points and nipples 
including brake and engine control connections, 
door locks and hinges. Rubber inserts between 


RAC AT 


re the end of this month a mobile office of 
the le Automobile Club will be on show at 
“a ee Exhibition—in the caravan 
om oe he reason for this unusual exhibit is 
eee much the fact that the RAC are the only 
ins oy Organisation with a separate caravan- 

camping section as the ever closer 


Possibilities of 
Lightweight Battery 


the outer tube and fits closely over the positive 
tube. The pairs are ganged together to form 
batteries of different capacity, and are enclosed 
in a thin plastics case. To reduce the amount 
of electrolyte still further the case can be moulded 
to conform closely to the shape of the tube gang. 
As an example of the saving in weight, a 100 watt- 
hour battery weighs 134 1b as against 26 lb for 
the standard type of lead-acid cell of the same 
capacity. The plastics case for a 12-volt battery 
weighs only 8 oz as against 8 lb for current 
traction types. 

The batteries can be fully charged in 90 minutes 
or half charged in 30 minutes. A very heavy 
charge can be given, provided the battery temper- 
ature is not allowed to increase so that excessive 
gassing takes place. Operation is satisfactory 
at temperatures up to 70°C (approximately 
158° F). A heavy discharge is also possible, in 
fact it is claimed that the batteries can be short- 
circuited to zero without damage. It is envisaged, 
however, that in normal car use the batteries 
would be put on charge whenever the car is 
not in use—a very simple operation as it only 
involves plugging in—to keep the charge up dur- 
ing the day, and full charge would be given at 
night to take advantage of cheap night rates. Any 
50 cycle 13 A 230V mains socket can serve 
as the charging point and an adaptation can be 


THE ROAD 


spring leaves on modern cars require no lubrica- 
tion. Front axle should be raised on jack to 
take the weight off the thrust washers when 
lubricating steering swivels and stub axles. 
While the front is jacked-up, check steering 
mechanism for excessive play. 

The Engine: Should be given about a dozen 
turns with starting handle after a little oil has 
been squirted into each cylinder through open 
plug ports. If engine is difficult to turn over, 
do not force it—get a mechanic to examine it. 
Sump, Gearbox and Back Axle: Check. For 
best results, drain and refill with appropriate 
grades of lubricant. The oil in hypoid rear 
axles, in particular, should be replaced after a 
long period of laying up. 

After checking these points, replacing plugs, 
checking gaps and reconnecting leads, the RAC 
engineers remind motorists to make sure there is 
petrol in the tank and that the float chamber 
of the carburettor is full. If the oil pressure 
gauge or the warning light signal indicates a 
pressure drop when the engine is started, switch 
off—and call a mechanic! 

If the car has been laid up there may be a 
tendency for the engine valves to stick in their 
guides. An injection of upper cylinder lubricant 
into the carburettor intake when the engine is 
running fairly fast should correct this. 
Postscript: Final words of warning from the 
RAC’s engineers—‘* Check all the wheel nuts 
with a wheel-brace and make sure they are secure.” 


OLYMPIA 


association of house and car. The club point 
out that the car-to-population ratio is now | to 
12 and that sales are still soaring. ‘“ Many a 
visitor to the Ideal Home Exhibition,” they 
state, “‘ regards his car as second in importance 
only to his house.’’ Alas, however, much more 
expensive to insure. 
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A lightweight battery gives the TEL elec- 
tric car a range of 40 miles on one charge. 


made for use in conjunction with 110 V supplies. 

The company have also carried out tests on a 
converted Berkeley sports car with very encour- 
aging results. Their present intention is to have 
the TEL car in production this summer and to 
reach the rate of about 40 a week by the autumn. 
The present price is quoted as £450 and both tax 
and insurance are less than with a petrol driven 
vehicle. Simplicity, reduced maintenance (apart 
from such items as topping up occasionally and 
checking tyre pressures) silence and the ease of 
driving as a result of one pedal control are other 
special features. Looking ahead, the company 
envisage extensions to cover taxi services (with 
charging points on the ranks) as well as delivery 
vans, and the possibility of introducing regenera- 
tive braking to charge the batteries when going 
down hill. 


MOTORWAY RESCUE 


The Automobile Association announce that 
they are putting the first of a fleet of breakdown 
vehicles for motorways on the Preston By-pass 
this week. The vehicle is a Ford Escort that 
has been adapted for the purpose, and is fitted 
with radio and has a large illuminated headboard 
for identification. It carries over a hundred 
items of equipment including jacks, petrol, water, 
batteries and compressed air for tyres. The 
vehicle will be able to move at the same stream 
speed as the general traffic and will be used to gain 
experience in the requirements for future motor- 
way service. 

Viscount Brentford, the chairman of the AA, 
stated that 300 new vehicles had been ordered 
by the Assocation to meet the increased needs of 
traffic in 1959. It is estimated that there will be 
nearly 84 million vehicles on the roads this year, 
or about 44 vehicles per mile of roadway of all 
classes. Taking Trunk and Class I and Il 
roads only, this would come to a density of 185 
vehicles per mile. Placed bumber to bumber 
185 vehicles stretch for nearly half a mile—some 
idea of the congestion that may be experienced. 


ASTON MARTIN 
COMPETE IN FLORIDA 


An Aston Martin—DBRI/30—was _ entered 
for the 12 hour race at Sebring, Florida, the 
drivers being Roy Salvadori and Carroll 
Shelby. In his announcement, Mr. David 
Brown pointed out that this was a reversal of his 
declared intention of not competing in sports 
car events before Le Mans, but explained very 
good progress had been made during the winter. 
A test programme was carried out at Monza, 
Italy, in December with very good results. The 
improvements which have been effected in the 
DBRI/300 could now be tested under actual 
long distance racing conditions. 
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Atomic Review 


Nucleus 


ae and fission products, both a consequence 
of nuclear division, provide the subjects 
of the following notes. 


US Purchase Pu from UK 


Senator Anderson, chairman of the United 
States Congressional Committee on Atomic 
Energy, is reported to have complained in 
Washington that the USAEC was proposing to 
buy plutonium from Britain at a price of £11 
per gram, as against the established United 
Kingdom price of £5 per gram. Some thousands 
of kilograms are said to be involved. The deal 
is stated to be part of a barter agreement whereby 
enriched uranium is supplied to Britain and 
plutonium is sold back to the Unitea States. 
Although Senator Anderson is understood to 
have explained the higher price as a measure of 
support for foreign nuclear programmes, it has 
to be borne in mind that any price must at this 
stage be artificial, and, at least in the turbine 
field, low British prices have proved unpopular 
in the United States. The exchange has also to 
be considered in the context of the comparatively 
vast British reactor programme, which might 
conceivably be expected within a few years to be 
producing considerably more plutonium than 
will be available from the USAEC’s plutonium 
reactors and power programme combined. 


Base Charges for U233 and Pu 


The United States Atomic Energy Commis- 
sion has established base charges at which 
uranium 233 and plutonium will be made avail- 
able for use in research and development to 
private individuals and companies in the United 
States and to foreign governments under agree- 
ments for cooperation. The base charges are 
$15 per gram of uranium 233 and $12 per gram 
of plutonium. While the charges are subject to 
change, it is the Commission’s intention to keep 
them as stable as possible. In the United 
States special nuclear material—uranium 235, 
uranium 233, and plutonium—may be owned 
only by the Government. Material may be made 
available for private uses only on a lease basis. 
The annual lease charge will be 4 per cent of the 
base charge. 

The charges announced will also apply to mater- 
ial distributed abroad. The purpose of research 
and development relating to uranium 233 and 
plutonium is generally to develop the materials 
for use as reactor fuel. For this reason the 
charges are set at levels representing the fuel 
value of uranium 233 and plutonium as com- 
pared with existing Commission-established 
charges for uranium 235, the material used as 
fuel in most reactors. 


Using Plutonium 

A plutonium-aluminium alloy tested in the 
American materials testing reactor MTR has 
shown good irradiation stability up to 60 per cent 
burnup of plutonium. Sir John Cockcroft has 
described these results as encouraging. 


Plutonium 242 


Plutonium 242 has a low rate of destruction 
in a given neutron flux since the neutron capture 
cross-section is small. Accordingly, the equi- 
librium concentration of plutonium 242 is high 
and may in a given system approach SO per cent. 
By the same token the contribution of plutonium 
242 to the reactivity characteristics of the mixture 
of isotopes is small, so that apart from the effect 
upon the gross weight of plutonium to be 
recycled a pseudo equilibrium is established 
when the ratios of the proportions of the 
remaining isotopes approach constant values. 


Too Much Uranium 


A rapid increase in the world production of 
uranium has caught up with the demand, with a 
resulting decline in the search for new deposits, 


Divided 

according to the Australian Atomic Energy 
Commission. The commission’s annual report, 
tabled in the Federal Parliament on 25 February, 
said there were only four discoveries of radio- 
active minerals in Australia during the year. All 
were of doubtful significance and no rewards 
were paid. The report points out that, so far, 
the world demand has been primarily for military 
purposes, but there has been no doubt about the 
long-range prospects of uranium as a source of 
electric power. However, until the demand for 
peaceful uses develops in a few years time, the 
uranium industry faces a rather difficult interim 
period. During these years, Australia, fortun- 
ately, will be sheltered by her existing contracts 
to supply uranium oxide to Britain and the USA, 


Hire Purchase Fuel from US 


Countries having cooperation agreements with 
‘the United States, and whose nuclear power 
plants are based on United States designs, have 
a substantial proportion of American-made 
parts, will be in operation before 30 June, 1964, 
and have a combined total capacity not exceeding 
500 MW, will be able to purchase nuclear fuels 
from the United States on hire-purchase terms, 
the USAEC has announced. 


Fuel Studies 


The US Atomic Industrial Forum announces 
publication of the proceedings of its recent 
conference on reactor fuel technology. The 
120-page illustrated volume includes papers and 
discussion on: factors in economic selection of 
reactor fuels, blanket fuel systems, natural and 
enriched uranium systems, metal and alloy fuel 
elements, fuel cladding and canning materials, 
and oxide fuel elements. Topics are covered in 
light of their relationship to reactor types, 
availability and cost of materials, burnup, 
thermal and radiation stability, fabrication and 
reprocessing technologies and costs, USAEC 
fuel prices and buy-back arrangements, and 
other related factors. The conference was held 
in May, 1958, under the joint sponsorship of the 
Forum Committee on Reactor Materials and 
the Committee on Exploration, Mining and 
Processing in cooperation with the Florida 
Nuclear Development Commission. Publication 
price is $5-00. 


Wastes 


Piping Effluent from Winfrith 


Work has begun on the construction of the 
pipeline which will take effluent from the atomic 
energy establishment at Winfrith Heath, Dorset, 
into the sea at Arish Mell. The pipeline will run 
for five miles overland from Winfrith and for 
about a further two miles out to sea. The 
undersea route will follow the profile of the sea 
bed, except in a few places where a trench will 
have to be prepared by blasting through reefs 
and rock. Work on the sea section will begin 
on 27 March or soon after and will continue 
until about the end of September. Small explo- 
sive charges will be used periodically and care 
will be taken to protect fishing interests and 
private property. Constructors John Brown 
Limited have been awarded the contract for the 
first four miles of the overland pipeline from the 
site boundary, Taylor Woodrow Construction 
Limited have been awarded the contract, in 
association with Collins Submarine Pipelines 
Limited for the remaining mile of overland pipe- 
line and for the undersea section, which it is 
believed will be the longest underwater outfall 
to be constructed in this country. 


Centralised Waste Disposal 


The USAEC proposes to issue a licence to 
Coastwise Marine Disposal Company of 5216 
South Van Ness, Los Angeles, California, autho- 
rising disposal of radioactive waste material in 
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the Pacific Ocean. Under the proposed licen 
Coastwise Marine would collect low-leye] om ‘ 
material in containers meeting Inter-state Com 
merce Commission specifications, from Othe 
commission licensees, using a facility at - 
Beach, California, as a collection, packaging anj 
storage point. The waste material received from 
customers will be packaged to assure safe handlip 
and to withstand loading and unloading Opera. 
tions during transportation. The waste pac 
for sea disposal will have sufficient density to 
ensure sinking to a depth of 1,000 fathons 
(6,000 ft). The proposed licence would limit 
possession of byproduct material (radioisotopes) 
by Coastwise Marine to 100 curies at any one 
time. The licence would also provide that during 
the two-year period of the licence the compan, 
could not collect for disposal more than 200, 
of source material (uranium and thorium) an¢ 
100 grams of special nuclear material (uraniyp 
233, uranium 235 and plutonium). The dispose! 
site proposed by the applicant is within a five-mik 
radius of the intersection of the parallel of 
latitude 32° 00’ north and meridian of longitude 
121° 30’ west. The area is beyond the conj. 
nental shelf and lies approximately 130 mils 
south-west of Point Arguella, California. The 
ocean depth at the proposed dumping site i; 
about 2,000 fathoms. The containers specified 
in the proposed licence and the disposal location 
meet the recommendations of the National Com. 
mittee on Radiation Protection for radioactive 
waste disposal in the oceans. 


Australian Reactor Wastes 


Waste material from the high-flux testing 
reactor at Lucas Heights are to be buried deep 
in the ground in an area sealed off by the 
Australian Atomic Energy Commission. The 
wastes will be contained in high-density concrete 
containers fitted in thick lead boxes. The spent 
fuel from Lucas Heights reactors will be taken 
to the United Kingdom for processing. 


Recovery of Caesium from Wastes 


A contract for the design of an installation for 
the recovery of radioactive caesium from highly 
active reactor wastes has been awarded to W. J. 
Fraser and Company, Limited, Romford, Essex, 
by the UKAEA. 


Isotopes 


Caesium Direct Conversion Power Source 


A new thermoelectric device~ has been re- 
ported, in which liquid caesium contained in a 
vessel serves as one branch in a thermocouple 
The surprisingly high output of 350 watts is said 
to have been achieved with a conversion effic- 
ency of 5 per cent. It has been stated that 
efficiencies as high as 30 per cent are anticipated. 


Thermoelectric Generator 


The 5 lb thermoelectric generator using polo- 
nium 210 as heat source, described in Weekly 
Survey and Atomic Review on 23 January 
known as Snap IL, having been developed under 
the USAEC’s programme: Systems for Nuclear 
Auxiliary Power. 

In the device demonstrated some two-thirds 
of a gram or 3,000 curies of polonium was eM 
ployed capable of reaching a maximum tempera 
ture of 720° F (382°C). The polonium 5 
contained in two welded stainless-steel capsules 
within a further container of molybdenum. The 
device comprises twenty pairs of thermocouples 
radiating from the centrally placed isotope the 
double layers of spokes or thermoelectric 
elements comprising semiconductors incorporat 
ing lead telluride alloyed with bismuth, manganes¢ 
and other materials. The semiconductors 
this device are characterised alternately by a sur 
plus or deficit of electrons when heated by the 
radioactive source at the centre, and as electrons 
pass from the surplus to the deficit conductors 
current is generated and collected from the 
spokes to provide a consistent output. With 
fresh polonium the output is said to be 5 watts 
with an efficiency of 8 to 12 per cent; after 
140 days (the half-life of polonium), the outpu! 
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falls to 3 watts and the efficiency to 5 or 6 per 


Fah of polonium 210, costing about 
$10,000 a curie or $30 million for the quantity 
employed, cerium 144 might be used, costing 
roughly $600 per 5 watt generator. Applications 
proposed include navigational aids, particularly 
gs power sources for remote buoys, but it was 
thought that a long time would elapse before 
such devices would compete with small internal- 
combustion engines. 


Samarium 153 Source 


Samarium 153 has been developed by General 
Motors research laboratory as a low-energy 
photon source, the Armour Research Founda- 
tion reports. The isotope has been used for 
both medical and industrial radiography. It 
is expected to be useful in examining thin 
aluminium and steel parts which cannot be 
radiographed by present sources such as cobalt 
and caesium. Though it has a short half-life 
(about two days), it gives excellent panoramic 
photo-energies for making inside-out radio- 
graphs of certain types of casting. It requires 
only one-fifth the exposure period of any other 
known source, and can be kept in a lightweight 
shielded container (about 30 Ib). 


Large Scale Process Irradiation 


The USAEC is seeking expressions of interest 
by private firms and organisations in under- 
taking, with Commission assistance, the design, 
construction and operation of a gamma process 
development irradiator for research and develop- 
ment on industrial applications of high-level 
radiation. The gamma _ process development 
irradiator would be designed for the equivalent 
of two million curies of cobalt 60. It would 
have maximum flexibility for accommodating 
radiation sources of different kinds and of 
varying sizes and shapes for high-level irradiation 
(megarads) of solids, liquids and gases. Cost 
of the facility is estimated to be $1,600,000, 
exclusive of the cost of the radiation source. 


Fires Involving Radioactive Materials 


The question of the issue of instructions to 
Fire Service personnel about outbreaks of fire 
in which radioactive materials are involved has 
been under consideration by the government, 
and two technical bulletins have been issued by 
the Home Office and the Scottish Home Depart- 
ment to fire authorities for the guidance of chief 
fire officers. The first of these bulletins deals 
with the possible hazards which might arise if 
radioactive materials in use for industrial and 
medical purposes, or for experimental work in 
laboratories, or in course of being transported 
from one place to another, were involved in a 
fire. 


Isotope Applications Classified 


Isotopes at Work (a classified index of indus- 
trial uses) is the title of a recent Institute of 
Directors publication. 

Prepared for the institute by the Atomic Energy 
Research Establishment, applications are listed under 
the following headings: abrasives, agriculture and 
agricultural engineering, aircraft, aluminium, bever- 
ages, brass, building, building materials, canal, 
dock and harbour, chemical industries, civil engineer- 
ing, coal and coke, drugs and pharmaceuticals, 
electrical engineering, electricity generation, electro- 
plating, explosives, fertilisers and insecticides, fire 
Precautions, food, gas, glass and glass containers, 
ice, iron and steel, jewellery, laundering, leather, 
linoleum, mechanical engineering, mining and quarry- 
ing, motor vehicles, non-ferrous metals, oil prospect- 
ing and oilfield control, oil refining and supply, paints 
and varnish, paper, printing and allied trades, photo- 
graphy and cinematography, plastics, plating, precious 
metals refining, radio engineering, refrigeration, 
rubber, Sewage and effluent control, shipbuilding and 
oro surgical instruments, textiles, timber and 
— eum, tobacco, watches and clocks, and 

er. The survey also includes a list of standard 
Tadioisotope techniques. 


Radioisotope Reorganisation in UKAEA 

. To meet the increasing demand for radioactive 
oe and to continue to improve their service 
® users throughout the world, the UKAEA 


announce a reorganisation of isotopes pro- 
duction and marketing, which has hitherto been 
shared between the Radio Chemical Centre at 
Amersham and the Isotope Division of AERE, 
Harwell. It has been decided to widen the 
scope of the Radio Chemical Centre to form a 
single comprehensive organisation for producing 
amd marketing all such isotopes. The Radio 
Chemical Centre has its headquarters and 
principal laboratories at Amersham and will 
have irradiation facilities at Harwell and at other 
Authority sites. Dr. W. P. Grove is appointed 
director of the reorganised Radio Chemical 
Centre. 

The actual reorganisation is already effective, 
but users of radioisotopes should continue, until 
they are advised of new arrangements, to order 
their requirements from Amersham or Harwell 
as they have done in the past. Research into the 
properties of isotopes and new applications of 
them and their radiations will be continued by 
an Isotope Research Division at Harwell and 
at the Wantage Radiation Laboratories. This 
division will continue to operate the Isotope 
School. Both the Radio Chemical Centre and 
the Isotope Research Division will remain part of 
the Research Group of the United Kingdom 
Atomic Energy Authority. 


Notes and News 


Dragon Agreement Signed 


The agreement for the international con- 
struction of an experimental high-temperature 
gas-cooled reactor, to be run by six European 
countries, together with Euratom, was signed 
at the Paris headquarters of OEEC on 23 March. 
Reference to the agreement was made in Atomic 
Review last 20 February, and a full description 
of the proposed reactor appeared in ENGINEERING 
on 12 September last year (vol. 186, p. 725). 


UKAEA Reorganisation 


It has been announced that Lord Plowden 
will be relinquishing his post as chairman of the 
United Kingdom Atomic Energy Authority at 
the end of this year to become chairman of 
the British Aluminium Company. Of the four 
men who built up the UKAEA, Lord Plowden, 
Sir John Cockcroft (who is soon to become 
master of the new Churchill College, Cam- 
bridge), Sir Christopher Hinton (who has for 
some time been chairman of the Central Elec- 
tricity Generating Board), and Sir William 
Penney, only Sir William remains in the 
Authority. He continues at present as member 
for weapons research and development but will 
eventually be taking up duties as member for 
scientific research. Sir Leonard Owen, who 
succeeded Sir Christopher Hinton as managing 
director of the Industrial Group, will in the new 
organisation be member for production. Sir 
William Cook is to be member for development 
and engineering. These two appointments follow 
from the division of the Industrial Group into 
two new groups. Sir Alan Hitchman is member 
for external relations and commercial policy. 

Mr. D. W. Fry, at present deputy director of 
the Atomic Energy Research Establishment, 
Harwell, has been appointed director of the new 
establishment at Winfrith Heath. Professor 
F. A. Vick, head of the physics department at the 
University College of North Staffordshire, is to 
be deputy director of AERE. Both research 
establishments will remain within the United 
Kingdom Atomic Energy Authority’s Research 
Group under the charge of Dr. B. F. J. Schonland, 
director of the Research Group. 


Nuclear Congress and Atomic Fair 


Coordinated by the Engineers Joint Council 
and sponsored by 30 leading engineering, 
scientific and other associations, the Fifth Nuclear 
Congress and Atomic Industrial Forum Atom- 
Fair will comprise four parts: the nuclear 
engineering and science conference, the hot 
laboratories and equipment conference, the 
atomic energy in industry conference, and the 
AtomFair. It is to be held in Cleveland, Ohio, 
during the week of 5 to 10 April and will be held 
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at the Cleveland Public Auditorium. Alco 
Products Inc. will be showing a model of their 
prefabricated nuclear power plant described in 
Atomic Review on 27 February. 

Space assignments at the Atom Fair have been 
made to the following foreign companies for the 
display of their products. 


AMF Atomics Canada Ltd. Ferranti-Packard Electric Ltd. 
TEN 


yr: r £ Canada Ltd Charles E. Frosst & Company. 
tomic Energy 0 anada Ltd. Meas ent Engineerin 
Canadian Curtiss-Wright Ltd. Tid 


Canadian General Electric Co. Merck & Co. Ltd. 
Nuclear Enterprises Ltd. 
Ontario Research Foundation. 
Canadian Vickers Ltd. Orenda Engines Ltd. 
Canadian Westinghouse Co. Pye Ltd. 

Ltd. Racey MacCallum & Asso- 
Catalytic Construction of ciates Ltd. 

Canada Ltd. Sarnia Inspection Company 
Computing Devices of Canada Sperry Gyroscope Co. of 

Ltd 


td. 
Canadian Patents & Develop. 
Corp. 


Canada Ltd. 
Saint-Gobain. 
Velan Engineering Limited. 
Vickers Ltd. 
Winnett Boyd Ltd. 


Ad. 
Eldorado Mining & Refining 
Ltd. 
Electronic Associates Ltd. 
Federated Metals Canada Ltd. 
Vickers in Cleveland 


Prominent among exhibits of the Vickers 
Group at the Atom Fair in Cleveland will be 
products of the nuclear engineering section of 
the company’s South Marston Works (see 
Atomic Review, 12 December, 1958). Activity 
ranges from the construction of reactors and 
simulators, to the manufacture of remote handl- 
ing gear, glove boxes, containers and vacuum 
systems, although the company’s major contri- 
bution is directed towards the design and manu- 
facture of installations for universities and 
research establishments. 


Nuclear Courses Tabulated 


The Science Department of the British Council 
has prepared a comprehensive catalogue of 
courses in pure and applied sciences concerned 
with the use and development of nuclear energy. 
It is intended primarily as a guide for overseas 
students and refers only to full-time courses one 
week or more in duration. The institutions 
mentioned include the UKAEA, universities, 
hospitals and technical colleges, and the subjects 
covered are nuclear physics, reactor theory, 
reactor enginecring, instrumentation, chemical 
engineering, radiochemistry, production and use 
of isotopes, protection and health physics. 
Nuclear Engineering Courses 

The first six weeks of the 16-week AERE 
reactor course, are held at the College of Tech- 
nology, Birmingham (or at the Colleges of 
Advanced Technology, Bradford and Salford). 
This short full-time introductory course, which 
is broadly based to cover economic aspects and 
advanced reactors, may be taken separately. 
The second of these Birmingham 6-week courses 
commences on 13 April and the third on 
2 November. There is also to be a one-week 
senior executives course to be held just after 
Whitsun. Application for admission to the 
courses (full Harwell course £250, college course 
alone £60 excluding accommodation) should be 
made to the Registrar, College of Technology, 
Gosta Green, Birmingham. Details of the 
6-week course at the Bradford Institute of Tech- 
nology have also been announced. Starting in 
April the course will include some 80 lectures 
and the fee is £30. Applications should be 
made to the registrar of the Institute, Bradford, 7. 
Soviet Excursion 

A major accident to a Soviet nuclear reactor is 
reported by an Australian newspaper, Die Presse, 
to have occurred in February last year near 
Sverdlovsk. Some 8,000 square miles are said 
to have been contaminated and the number of 
serious radiation cases has been given as 172. 
Reactor accidents have now been reported in all 
the major nuclear countries. 


Berkeley Circulators 


The circulator described in Atomic Review on 
27 February as “one of the 164,000 h.p. motor- 
driven gas circulators for the Berkeley nuclear 
power station,” was of course one of sixteen 
4,000 h.p. machines. This more probable appara- 
tus was illustrated under test in the British 
Thomson-Houston Company’s Rugby works. 
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EXHIBITIONS AND CONFERENCES 


This list, in chronological order, appears in the last issue of each month. Events 
noticed for the first time and alterations of dates, places, etc., are indicated by an 


asterisk(*). 


For details of events not included below, reference should be made 
to ENGINEERING, 30 January, page 157, and 27 February, page 271. 


Organisers 


are invited to send particulars of coming events to the Editor. 


California International Trade Fair and 
Industrial Exposition, First.—Wed., 1 April, 
to Sun., 12 April, at the Great Western 
Exhibit Grounds, Los Angeles, California. 
Offices: P.O. Box 77610, Station D, Los 
Angeles 7, California, USA. Agent: Mr. M. 
Neven du Mont, 123 Pall Mall, London, 
SWI. Tel. WHitehall 8211. 


Computers for Use in Production Control, 
Conference.—Thurs., 2 April, at Northampton 
College of Advanced Technology, St. John 
Street, London, ECI. Organised by the 
Central London Productivity Association. 
Apply to Mr. P. R. de Smet, 6 Rowfant 
Mansions, Rowfant Road, London, SW17. 

*Management for Sales, Conference on.— 
Thurs. and Fri., 2 and 3 April, at the Prince, 
of Wales Hotel, Southport. Being the 
Northern Conference of the British Institute 
of Management, 80 Fetter Lane, London, 
EC4. Tel. HOLborn 3456. 

Audio Fair, Fourth.—Thurs., 2 April, to Sun., 
5 April, at the Hotel Russell, Russell Square, 
London, WCl. Organised by Audio Fairs 
Ltd., 42 Manchester Street, London, WI. 
Tel. WELbeck 9111. 

International Automobile Show.—Sat., 4 April, 
to Sun., 12 April, at the New York Coli- 
seum, New York. Organised by the 
Charles Snitow Organization, Suite 1103, 
331 Madison Avenue, New York 17, USA. 


Lyons International Trade Fair.—Sat., 4 April, 


to Mon., 13 April, at Lyons. Agents: 
Robert Brandon and Partners Ltd., 47 
Albemarle Street, London, WI. Tel. HYDe 


Park 0901. 


Atom Fair and Nuclear Congress.—Sun., 
5 April, to Fri., 10 April, in the Public Audi- 
torium, Cleveland. Organised by the Inter- 
national Atomic Exposition Inc., 117 South 
17th Street, Philadelphia 3, Pa., USA. 
Co-ordinating body: Engineers’ Joint Coun- 
cil, 29 West 39th Street, New York 12, USA, 


World Fishing Boat Congress, Second.—Sun., 
5 April, to Fri., 10 April, at the headquarters 
of the Food and Agriculture Organisation of 
the United Nations (FAO), Rome. Apply 
to that organisation. 

Easter Conference on Mathematics.—Sun., 
5 April, to Sat., 11 April, at Derby Hall, 
Liverpool. Apply to the Director of Extra- 
Mural Studies, University of Liverpool, 
9 Abercromby Square, Liverpool 7, Tel. 
Royal 1258. 


RADIO SHOW 


Radio and Electronic Component Show.—Mon., 
6 April, to Thurs., 9 April, at Grosvenor 
House, and Park Lane House, London, WI. 
Organised by the Radio and Electronic Com- 
ponent Manufacturers’ Federation, 21 Tothill 
Street, London, SWI. Tel. ABBey 4226. 

Ergonomics Research Society’s Conference,— 
Mon., 6 April, to Thurs., 9 April, at Balliol 
College, Oxford. Theme: ‘“ Ergonomics— 
Its Place in Industry.” Conference secretary: 
Dr. S. Griew, Department of Psychology, 
a Square, Bristol 8. Tel. Bristol 


Instrument Show, Fifth International.—Mon., 
6 April, to Fri., 10 April, at the International 
Instrumentation Centre, 4 Tilney Street, 
Park Lane, London, WI (GROsvenor 4567). 
Sponsored by B and K Laboratories Ltd., 
= Street, London, SEI. Tel. HOP 


Co-ordination Chemistry, International Confer- 
ence on.—Mon., 6 April, to Sat., 11 April, in 
London. Sponsored by the International 
Union of Pure and Applied Chemistry. 
Organised by the Chemical Society, Burling- 
ton House, Piccadilly, London, WI. Tel. 
REGent 0675. 

*New Techniques in the Analysis of Noise and 
Vibration, Conference.—Tues., 7 April, in 
the physics department, The University, 
Southampton. Organised by the Acoustics 
Group of the Physical Society, 1 Lowther 
Gardens, London, SW7 (Tel. KENsington 
0048). Apply to Mr. D. M. A. Mercer, 
The University, Southampton. 


Factory Equipment Exhibition.—Tues., 7 April, 


to Fri., 17 April. Also the Heat and 
Sound Exhibition. Tues., 7 April to Fr., 
14 April. Both to be held at Earl’s Court, 


London, SWS. Organised by Factory 
Equipment Exhibitions Ltd., 4 Snow Hill, 


Holborn Viaduct, London, ECl. Tel. 
CENtral 0354. 

Swiss Industries Fair.—Sat., 11 April, to 
Tues., 21 April, at Basle, Switzerland. 


Apply to the Swiss Embassy, 18 Montagu 
Place, Bryanston Square, London, WI. 
Tel. PADdington 0701. 

Lille International Trade Fair.—Sat., 11 April, 
to Sun., 26 April, at Lille. Agents: Weigel, 
Leygonie and Co., Ltd., 31-32 King Street, 
London, WC2. Tel. TEMple Bar 4825. 

Milan International Samples  Fair.—Sun., 
12 April, to Mon., 27 April, at Milan. 
Representative: Dr. V. Schiazzano, 31 Old 
Burlington Street, London, WI. Tel. 
REGent 2411. 


*Pneumatic Equipment Exhibition and Film 
Shows.—Mon., 13 April, to Wed., 15 April, 
at Park Lane House, 45 Park Lane, London, 

wi. Organised by Benton and Stone 

Limited, Aston Brook Street, Birmingham 6. 


Engineered Castings Show.—Mon., 13 April, to 
Fri., 17 April, at the Sherman and Morrison 
Hotels, Chicago. Sponsored by the American 
Foundrymen’s Society, Golf and Wolf 
Roads, Des Plaines, Ill., USA. 

National Packaging Exhibition, 28th.—Mon., 
13 April, to Fri., 17 April, at the Inter- 
national Amphitheatre, Chicago. Organised 
by Clapp and Poliak Inc., 341 Madison 
Avenue, New York 17, USA. 


*Control of Dust and Fume in Industry, Con- 
ference.—Tues. and Wed., 14 and 15 April, 
Stephenson Hall, University of Sheffield, 
Oakholme Road, Sheffield 10. Organised by 
the British Occupational Hygiene Society. 
Apply to Dr. McLintock, Medical 
Service, National Coal Board, Hobart House, 
London, SWI. Tel. SLOane 3401. 


Energy Transfer with Special Reference to 
Biological Systems, Discussion on.—Tues., 
14 April, to Thurs., 16 April, at The Uni- 
versity, Nottingham. Organised by the 
Faraday Society, 6 Gray’s Inn Square, 
London, WCl1. Tel. CHAncery 8101. 


*Institute of Metals, Spring Meeting.—Tues., 
14 April, to Thurs., 16 April, at Church 
House, Great Smith Street, London, SWI. 
Institute’s offices: 17 Belgrave Square, 
London, SWI. Tel. BELgravia 3291. 


*Iron and Steel Institute.—Meeting of Iron and 
Steel Engineers’ Group: Tues., 14 April, to 
Fri., 17 April, in Amsterdam. _ Institute’s 
offices: 4 Grosvenor Gardens, London, SW1. 
Tel. SLOane 0061. 


PHOTOELASTICITY 


*Photoelasticity Exhibition. —Commemorating 
jubilee of collaboration of Professors E. G. 
Coker and L. N. G. Filon in the development 
of the photoelastic method of stress analysis. 
Exhibition: Wed., 15 April (7 to 9 p.m.); 
and Thurs. and Fri., 16 and 17 April (10 a.m, 
to | p.m., 2 to 5 p.m., and 6 to 9 p.m.). 
Lecture by Colonel H, T. Jessop on Wed., 
15 April, 6 p.m. Both events to be held at, 
and are organised by, University College 
London, Gower Street, WCl. Tel. EUSton 
7050. 

Utrecht International Spring Fair.—Technical 
‘air: Wed., 15 April, to Fri., 24 April, at 
Utrecht, Holland. Apply to Mr. W. Fried- 
hoff, Netherlands Chamber of Commerce, 


10 Gloucester Place, London, WI. Tel. 
WELbeck 9971. 
Sarrebruck International Samples  Fair.— 


Wed., 15 April, to Sun., 26 April, at Sarre- 
bruck. Offices: Messegelande, Am Schanzen- 
berg, Sarrebruck. 

Problems of Aijrcraft Production, Seventh 

Annual Conference.—Thurs. and Fri., 16 

and 17 April, at The University, South- 

ampton. Theme: “The Aircraft Industry 

—A National Asset.” Promoted by the 

Southampton Section of the _ Institution 

of Production Engineers. IPE offices: 

10 Chesterfield Street, London, WI. Tel. 

GROsvenor 5254. 

rei ing Exhibit (22nd__— Engineering, 

Marine, Welding and Nuclear Engineering 
Exhibition).—Thurs., 16 April, to Thurs., 
30 April, at Olympia, London, W14. Organ- 
ised by F. W. Bridges and Sons, Ltd., Grand 
Buildings, Trafalgar Square, London, WC2. 
Tel. WHitehall 0568. 

High Vacua Production, Symposium on 
Current Developments in.—Fri., 17 April, in 
London. Sponsored by the Institute of 
Physics, 47 Belgrave Square, London, SW1. 
Tel. BELgravia 6111. 

Biomechanics, Symposium on.—Fri., 17 April, 
at the Institution’s headquarters, London. 
Organised by the Institution of Mechanical 
Engineers, 1 Birdcage Walk, St. James’s 
Park, London, SWI. Tel, WHItehall 7476, 


Industrial Photographic and Television Exhi- 
bition.—Mon., 20 April, to Fri., 24 April, 


E 





at the Royal Albert Hall, Kensington 
Gore, London, SW7. Organised by 
Trade Fairs and Promotions Ltd., Drury 
House, Russell Street, London, WC2. 


Tel. TEMple Bar 3422. 


EDA CONFERENCE 


*EDA Annual Conference.—Tues., 21 April, to 
Thurs., 23 April, at Caxton Hall, off 
Victoria Street, London, SWI; and Fri., 
24 April, at Connaught Rooms, Great 
Queen Street, London, WC2. For commer- 
cial staffs of Electricity Boards. Organised 
by the British Electrical Development Asso- 
ciation, 2 Savoy Hill, London, WC2. Tel. 
TEMple Bar 9434. 


*Institute of Welding, Spring Meeting.—Tues., 
21 April, to Fri., 24 April, in London. 
Institute's offices: 54 Princes Gate, Exhibition 
Road, London, SW7. Tel. KNightsbridge 
8556. 

Films in the Service of Industry, Second 
Festival.—Tues., 21 April, to Fri., 24 April, 
at Harrogate, Yorkshire. Apply to the 
organising secretary, Mr. a . Edom, 
3 Portman Chambers, 7-9 Baker Street, 
London, WI. Tel. WELbeck 1104, 


Packaging Exhibition (EUROPAK 1959).— 
Tues., 21 April, to Tues., 28 April, in Amster- 
dam. Offices: Tesselschadestraat 5, Amster- 
dam, Holland. 


Casablanca International Trade Fair, 15th.— 
Fri., 24 April, to Sun., 10 May, at Casa- 
blanca. Offices: Rue Jules Mauran, Casa- 
blanca. 

Liége International Fair.—Sat., 25 April, to 
Sun., 10 May, at Liége, Belgium. Agent: 
Mr. R. C. Liebman, 178 Fleet Street, London, 
EC4. Tel. CITy 5889, 

Hanover Trade Fair.—Sun., 26 April, to 
Tues., 5 May, at Hanover. Agents: Schenkers 
Ltd., 13 Finsbury Square, London, EC3. 
Tel. METropolitan 9711, 

Corrosion Exhibition—Mon., 27 April, to 
Thurs., 30 April, at the Royal Horticultural 
Society’s new hall, Greycoat Street, London, 
SWI. Organised by Corrosion Technology, 
Leonard Hill House, Eden Street, London, 
NWI, Tel. EUSton 5911. 

Royal Society of Health, Annual Congress.— 
Mon., 27 April, to Fri., 1 May, at Harrogate. 


Society’s offices: 90 Buckingham Palace 
Road, London, SW1. Tel. SLOane 5134. 
Graz International Spring Fair.—Thurs., 


30 April, to Sun., 10 May, at Graz, Austria, 
Apply to the British Austrian Chamber of 
Commerce, 29 Dorset Square, London, 
NWI. Tel. PADdington 7646. 


Brussels International Industries Fair, 32nd.— 


Thurs., 30 April, to Mon., May, at 
Brussels. Agents: Belgian Railways, 167 
REGent 


Regent Street, London, WI. Tel. 
1491, 


Public Health Education Conference and 
Exhibition.—Sun., 3 May, to Sat., 9 May, 
at Diisseldorf. Organised by the Nordwest- 
deutsche Ausstellungs-Gesellschaft m.b.H. 
(NOWEA), Ehrenhof 4, Diisseldorf, Germany. 

Agricultural Exhibition.—Sun., 3 May, to Sun., 
10 May, at Frankfurt. Organised by Lep 
Transport Ltd., Sunlight Wharf, Upper 
Thames Street, London, EC4, Tel. CENtral 
5050. 


National Industrial Production Show of Canada. 
—Mon., 4 May, to Fri., 8 May, in the Exhi- 
bition Park, Toronto. Sponsored by the 
Canadian Welding Society, the Canadian 
Council of Foremen’s Clubs, and the Ameri- 
can Society of Mechanical Engineers (Ontario 
Section). Managers: E. M. Wilcox, Ltd., 
19 Melinda Street, Toronto, Canada. 

*Institution of Plant Engineers, Annual Con- 
ference.—Wed., 6 May, to Fri., 8 May, at 
the Old Swan Hotel, Harrogate. Institution’s 
offices: 2 Grosvenor Gardens, London, SW1. 
Tel. SLOane 0469. 


INSTRUMENTATION 


Instrumentation and Computation in Process 
Development and Plant Design, Symposium.— 
Mon., 11 May, to Wed., 13 May, in London. 
Organised by the Institution of Chemical 
Engineers, the Society of Instrument Tech- 
nology and the British Computer Society. 
Address of the Institution of Chemical 
Engineers: 16 Belgrave Square, London, 
SWI. Tel. BELgravia 3647. 

Liquid Fuels Conference, Second.—Mon., 
11 May, to Thurs., 14 May, at Torquay. 
Theme: ‘“ Major Developments in Liquid 
Fuel Firing, 1948 to 1959.” Organised by 
the Institute of Fuel, 18 Devonshire Street, 
London, WI. Tel. LANgham 7124. 

Photo Fair, International.—Mon., 11 May, to 
Sat., 16 May, at Olympia, London, W14. 
Apply to British Organisers Ltd., 52 Grafton 
Way, London, W1. Tel. EUSton 7930. 


*Institution of Professional Civil Servants, 
Annual Delegate Conference.—Mon., 25 May, 
to Wed., 27 May, at the Leas Cliff Hall, 
Folkestone. Institution’s offices: Queen 
Anne’s Chambers, 28 Broadway, London, 
SWI. Tel. WHitehall 0436. 


*Aslib Electronics Group Conference.—Fri., 
29 May, to Sun., 31 May, at Ashridge 
College, Berkhamsted. Limited to 50 dele- 
gates. Offices of Aslib: 3 Belgrave Square, 
London, SWI. Tel. BELgravia 5050. 


*Institute of British Foundrymen, Annual 
Conference.—Tues., 9 June, to Fri., 12 June, 
at the Spa Ballroom and the Library, 
Vernon Road, Scarborough. Offices of the 
Institute: St. John Street Chambers, Deans- 
gate, Manchester 3. Tel. Blackfriars 6178. 


*Institution of Heating and Ventilating Engineers, 
Summer Meeting.—Sat., 13 June, to Wed., 
17June, at the North British Hotel, Edinburgh. 
Institution’s offices: 49 Cadogan Square, 
London, SWI. Tel. SLOane 3158. 

Safety and Factory Efficiency Exhibition.— 
Fri., 19 June, to Fri., 26 June, at Bingley 
Hall, Birmingham. Offices: 71 Broad Street, 
Birmingham 15. Tel. Midland 8073. 


*Medical Electronics, Second International Con- 
ference on.—Wed., 24 June, to Sat., 27 June, 
at the new UNESCO Building, Paris. Apply 
to Dr. C. N. Smyth, University College 
Hospital, Gower Street, London, WC1. 


*Television Engineering in Science, Industry and 
Broadcasting, Convention on.—Wed., | July, 
to Sun., 5 July, at The University, Cambridge. 
Arranged by the British Institution of Radio 
Engineers, 9 Bedford Square, London, WC1. 
Tel. MUSeum 1901. 


*Iron and Steel Institute, Special Meeting.— 
Mon., 6 July, to Fri., 10 July, on the North 
East Coast area. Institute’s offices: 4 Gros- 
venor Gardens, London, SWI. Tel. SLOane 
0061. 


*Hydraulic Research, International Association 
for.—Eighth Congress, Mon., 24 Aug., to 
Sat., 29 Aug., at the Ecole Polytechnique, 
2500 Guyard Street, Montreal. Apply to 
Mr. Leo Roy, c/o Quebec Hydro-Electric 
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Commission, 107 Craig s 


»ireet 
real 1, PQ, Canada. a Mon, 
*International Astronautical Federati 
Congress.—Mon., 31 Aug, to Set Tent 
at Church House, Great Smith Street, Sep, 


SWI. Apply to the British Inter ft, 
Society, 12 Bessborough Gardens eam) 
SWI. Tel. TATe Gallery 937)" b°tdon, 


*Institute of Metals, Meeting.—M > 
to Tues., 29 Sept., in Stoc itholm and Cots 
hagen. Institute’s offices: 17 Belgra 
Square, London, SWI. Tel. BEL gravig oh 
*Fisheries Trade Fair, Fourth Int i 
Fri., 25 Sept., to Sun., 4 Oct., at Copemae> 


Denmark. Agents: John E. Buck , 
47 Brewer Street, London, WI, “Te. Oe 
rard 7576. ~ GER. 


*Frozen Foods and Quick Freezin; i 
First.—Tues., 6 Oct., to Thurs., Soni, 
Royal Horticultural Society’s old ~ 
Vincent Square, London, SW1., Organi ¥ 
by Contemporary Exhibitions, Ltd, r 
Gerrard Street, London, WI. Tel. GERrari 


*Electronics Conference, National, 15th 
Mon., 12 Oct., to Wed., 14 Oct., 
man, Chicago. Offices: 228 North La Sale 
Street, Chicago 1, Ill., USA. (Change ¢j 
address.) , 

*Pneumatics and Hydraulics for | 
Exhibition and Convention.—Mon., 12 Qq, 
to Fri., 16 Oct., at Alexandra Palace, London 
N22. Organised by Macfarlane Watson Lid, 
36 Beauchamp Place, London, SW3, Ty’ 
KENsington 2857. 


MOTOR SHOW 


Motor Show (44th International Motor Exhibi. 
tion).—Wed., 21 Oct., to Sat., 31 Oct, 
Earl’s Court, London, SWS. Organised by 
the Society of Motor Manufacturers ani 
Traders Ltd., 148 Piccadilly, London, W| 
Tel. GROsvenor 4040. 

Dairy Show, 73rd Annual.—Tues., 27 Oct,, to 
Fri., 30 Oct., at Olympia, London, Wid, 
Organised by the British Dairy Farmer 
Association, 17 Devonshire Street, London, 
Wi. Tel. LANgham 6903. 

Automation Congress and Exposition, Filth 
International; and Second Military Autom. 
tion Show.—Mon., 16 Nov., to Fri., 20 Nov, 
at the New York Trade Show Building, New 
York. Organised by Richard Rimbach 
Associates, 845 Ridge Avenue, Pittsburgh 12, 

a., USA. 


Building Exhibition, 28th.—Wed., 18 Noy., to 
Wed., 2 Dec., at Olympia, London, Wi4 
Offices: 11 Manchester Square, London 
Wi. Tel. HUNter 1951. 

*Influence of Plastics in Building, Conference— 
Thurs. and Fri., 19 and 20 Nov., at the 
Royal Institute of British Architects, Portland 
Place, London, WI. Organised by the 
Plastics Institute, 6 Mandeville Place, 
London, WI. Tel. WELbeck 5439. 

Chemical Industries Exposition, 27th.—Mon., 

Nov., to Fri., 4 Dec., at New York 
Coliseum, New York. Organised by the 
International Exposition Co., 480 Lexington 
Avenue, New York 17, USA. 

*Iron and Steel Institute, Autumn Meeting. — 
In December. Other details not yet available 
Institute’s offices; 4 Grosvenor Gardens 
London, SWI. Tel. SLOane 0061. 


COMPRESSED AIR 


*Compressed Air and Hydraulics Exhibition, 
International.—Early in 1960, in London 
Organised by Compressed Air and Hydraulics, 
St. Richard’s House, Eversholt Street, 
London, NWI. Tel. EUSton 7293. 


*Distillation, International Symposium on.—In 
spring of 1960, in England. Organised jointly 
by the Chemical Engineering Group, |4 
Belgrave Square, London, SWI (Tel. BEL- 
gravia 3647), and the Institution of Chemical 
Engineers, 16 Belgrave Square, London, 
SWI. Tel. BELgravia 3647. 

*Boat Show, Sixth National.—January, 1960, 
at Earl’s Court, London, SWS. Organised by 
the Ship and Boat Builders’ National Federa- 
tion, 205 Regent Street, London, WI. Te. 
REGent 1108. 

*Polymeric Progress, Conference on.—Wed. an¢ 
Thurs., 30 and 31 Mar.,° 1960, William 
Beveridge Hall, The University London, 
WCI1. Organised by the Plastics Institute, 
6 Mandeville Place, London, WI. Tel 
WELbeck 5439. 

*Mechanical Handling Exhibition and Materials 
Handling Convention.—Tues., 3 May, to Fr. 
13 May, 1960, at Earl’s Court, London, SWS 
Organised by Mechanical Handling, Asso, 
ciated Iliffe Press, Dorset House, Stamford 
Street, London, SEI. Tel. WATerloo 3333 

*Large Electric Systems, International Conler- 
ence on.—Wed., 15 June, to Sat., 25 June, 


1960, at the Fondation Berthelot, 28 = 
Saint Dominique, Paris. Organised bye 
Conférence Internationale, des Grands Ke 


seaux Electriques (CIGRE), 112 Boulevard 
Hausmann, Paris. Apply to the Britis! 
National Committee, Thorncroft — 
Dorking Road, Leatherhead, Surrey. ¢. 
Leatherhead 3423. - 

*Machine Tool Trades Exhibition, Internation 
—Fri., 24 June, to Fri., 8 July, 1960, " 
London. Organised by the Machine Too 
Trades Association, Brettenham Le 
Lancaster Place, London, WC2. Tel. TEMP 
Bar 3606. 


*Operational 
Conference on.— 


Research, Second Internation 
on., 5 Sept., to " 


16 Sept., 1960, in Aix-en-Provence, France. 


: : ; ion of 
Organised by the Internationa! Federation 
Operational Research Societies (IFORS), 
11 Park Lane, London, W1. 
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the Human Element 


Commercial Higher National? 


The report of the Advisory Committee on Further 
pducation for Commerce Is likely to be a fairly 
ontroversial document. Its publication last 
k comes at a time of intensive activity in 
wehnical education and the committee says, in 
fect, that the same type of training (using 
ational certificates, sandwich courses, appren- 
ticeship schemes and so-called conversion courses) 
which have been so successful to date for techni- 
cal people should be used to raise the expertise 
of commercial trainees who will have to face 
highly trained competition when selling abroad. 
Not everyone will accept the feasibility of 
such a solution although there is likely to be little 
argument about the need for some kind of 
wstematic training. Technical education has 
grown gradually and empirically in this country. 
jt has evolved on a compromise between a 
reasonable academic or technical standard and 
what industry wants. It is a lot to ask of a 
commercial counterpart to spring fully-armed 
from the head of Jove—or the Ministry of 
Education. The great danger is that training 
will be superficial and the problem of fitting 
experience on the job to a curriculum only half 
done. This last is a most difficult marriage to 
achieve. How far is a man given a series of 
courses on foreign languages, economics, accoun- 
tancy and salesmanship on the way to becoming 
a good technical salesman? Not very far in 
many Cases. 


Super Natural Selection 


The grant of a $3,000 scholarship to a sixteen 
yar old student is a good example of the 
Americans’ determination to encourage youths 
and to give them every incentive ‘to explore 
the world of science.”’ In this case the award 
was to a boy born in Budapest, Joseph Peter 
Vajk, who is a student at Princeton High School, 
Princeton, NJ. The scholarships are awarded 
by Westinghouse Electric Corporation by way 
of prizes in “Science Talent Search” held 
annually. This was the eighteenth in the series. 

Westinghouse distributed $34,250 in prizes 
this year. The top prize, worth $7,500, was 
won by one of Joseph Vajk’s classmates, 
John §. Letcher, who is 17. Both students won 
on special projects relating to nuclear develop- 
ments. Vajk, who intends to use his money 
to attend the California Institute of Technology 
in Pasadena, California, called his project 
“Radiation and Orogeny as Factors in 
Evolution.” . The research paper he wrote on 
the subject explained periods of rapid evolution 
by means of radioactivity and periods of intensive 
mountain-building and volcanic activity. He 
showed that the rate of evolution depends on 
the intensity of radiation. Consequently, he 
concluded, the fall-out from nuclear bomb tests 
will speed up the evolution of the human species. 
The question, neither asked nor answered, is— 
to what end? 


Built-in Safety 


The hazards connected with chemicals account 
for only a small proportion of all accidents in a 
chemicals works, not more than 25 per cent of 
the total. This view was put forward at a recent 
meeting of the London Building and Engineering 
Contractors’ Accident Prevention Group by Mr. 
B. Halfpenny, the divisional safety engineer, 
general chemical division, ICI, who presented a 
paper entitled “‘ The Chemical Engineer Looks 
at Safety in Building Operations.” 

Mr. Halfpenny emphasised the vital import- 
ance of co-operation between chemical engineers 
on the one hand—the works engineer, the section 
‘ngineer and the plant engineer—and with design 
‘ngineers, metallurgists, research chemists and 


the works management on the other. The key 
to safe operating conditions was through planning 
of the building, plant and equipment, and 
co-ordinated attention to detail by all concerned. 
The safety aspect must be taken into account 
“right from the early design stages of any new 
plant.” Construction engineers and construction 
workers were as vitally concerned as chemical 
plant engineers, electrical engineers or instrument 
fitters. 

The precise manner in which the operations 
should be scheduled was defined by Mr. Half- 
penny. A chemical factory must be designed 
and its erection and equipment planned with a 
clear view of safety requirements. 


Time Honoured 


The first of ten £500 Wolfe awards for the most 
outstanding contribution to the work of the 
Department of Scientific and Industrial Research 
during the past 12 months has been made to 
Dr. L. Essen, O.B.E., D.Sc., for his work on the 
establishment of an atomic frequency standard 
as the basis for the time standard. The award, 
which is named after the benefactor, who wished 
to avoid publicity, was presented by the Lord 
President of the Council, Lord Hailsham. 

Although the first attempts to employ molecu- 
lar and atomic frequencies as ‘ clocks ”’ were 
made in the United States, Dr. Essen was the 
first to appreciate the vital importance of this 
earlier work as a possible means of realising a 
practical standard of frequency and thus of 
providing the basis for a new physical standard 
of time. He saw this with great clarity and acted 
upon his “hunch” with such effect that he is 
now acknowledged internationally to be the 
pioneer in this field of high metrology. At the 
general assembly of the International Astronomi- 
cal Union in Moscow last August he was 
assigned pride of place in an _ international 
symposium on “ Rotation of the Earth and 
Atomic Time-Standards.” 


Radiation Prophylaxis 


After the Windscale accident, the Fleck Commit- 
tee called for an increase in staff for the safety 
side of nuclear work. As a result a committee 
was set up under Sir Douglas Veale to advise the 
authority on safety, and to look into the safety 
precautions necessary for the people as a whole. 

The safety branch is responsible for the whole 
field of radiation hazard. This covers everything 
from the safety aspect of nuclear reactors to the 
possibility of a radioactive leak from a piece of 
medical equipment. The Atomic Energy 
Research Establishment at Harwell has a kind 
of “flying squad” to cover a large area of 
central England. Coverage naturally varies in 
different parts of the country. In London there 
are experts at the Authority’s headquarters and 
the Medical Research Council and the hospitals 
are available to help. There is, indeed, a scienti- 
fic staff spread thinly over the whole country 
which can be called in. 

Delay may well be inevitable in the case of 
small leaks in out of the way places and a dense 
coverage by experts is out of the question. 
The Atomic Energy Authority itself thinks that 
the position will be eased when medical officers 
of health have received a certain amount of 
instruction. 


Not-Togetherness 


The many problems in South Africa which spring 
from the multi-racial composition of the popula- 
tion were discussed in a well documented, instruc- 
tive article published in the March issue of 
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Optima, the journal of the Anglo-American 
Corporation of South Africa Limited. Entitled 
“* Harmonious Multi-Community Development ” 
the article—by Dr. W. W. M. Eiselen—paid 
particular attention to the development of the 
Bantu within a community in which they number 
9-61 million, and which includes 3-01 million 
whites, 1-36 million coloureds and 0-44 million 
Asiatics. 

Dr. Eiselen, who is secretary of the Department 
of Bantu Administration and Development 
and has had a career in social anthropology and 
native education, begins by stating the main points 
“which have exercised many reflective minds 
both within and outside the union”: whether 
the native population enjoys the basic human 
rights, whether the relations between the whites 
and the blacks are such as to ensure stable condi- 
tions and fair security investment, and whether 
the country’s policy of apartheid or separate 
development will not alienate the natives and 
thereby imperil relations between Western 
democracy and the awakening African giant. 

The conclusion which Dr. Eiselen draws is 
that South Africa is following the policy most 
in keeping with the needs of the whole com- 
munity. Pointing out that he is in the middle 
of it all and not therefore able to take a detached 
view, he expresses his confidence that “ the clear 
cut separate communities programme will lead 
to the decline of the negative forces and will 
provide scope for harnessing the initiative and 
energy of the Bantu people to worthy aims. He 
adds: “I have no hesitation in saying that any 
antipathy which may exist between Bantu and 
European is far outweighed by innumerable 
daily examples of mutual trust and regard.” 
The article is well worth reading: it is easy to 
come to different conclusions on the basis of the 
facts Dr. Eiselen puts forward. 


Traffic in Diplomas 


Whether it is fortuitous or not, the big expansion 
in the road programme and the growth in public 
concern about traffic problems has coincided 
with a landmark in road technology. The 
Institution of Highways Engineers announced 
last week that they have initiated an examination 
for a diploma in traffic engineering. The first 
session is to be held in the spring of 1960. The 
syllabus is still in course of preparation but some 
particulars can be obtained from the secretary 
of the Institution. 

It is fitting that highway engineering should 
keep itself in the swim of technical education. 
In no other way could it hope to syphon off its 
share of the would-be engineers of future genera- 
tions who have already a wide selection of 
openings from which to choose. Again, if this 
country is to take its road problems seriously it 
must be equipped with trained people to maintain 
and expand the road system according to the 
best current practice. We know now that if we 
do not take our road problems seriously in the 
widest sense of the word, the road traffic will come 
to a grinding standstill in a few years time. 


Cramming Consultants 


Reports last week told of 18 students being 
crammed into a public telephone kiosk. This 
was apparently a record. It exceeded the earlier 
record set up a fortnight before by the students 
of North Staffordshire University College. The 
new record goes to University College, London. 
The touch of finesse in the London incident 
was the wise decision to take professional advice 
as to how the bodies should be fitted in. The 
college’s engineers were invited to give expert 
advice on the size of bodies to be chosen and the 
method of packing. The present record may be 
superseded on the basis of even more refined 
advice, but those engineers in the making who 
took part in last week’s experiment will always 
be able to say that theirs were the first trained 
minds applied deliberately to the problem of 
squashing living bodies into a telephone kiosk. 
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Special Article 


TAPPING 


or during the last few years has a determined 

effort been made in New Zealand to drill for 
and utilise steam from geothermal sources on a 
large scale. For many years, hot water or low 
pressure steam from shallow bores has been 
used on a small scale for heating purposes in 
some of the thermal areas, notably Rotorua, 
but not until 1950 was exploration by drilling 
commenced with a view to ascertaining the 
possibilities of obtaining steam of a quality 
suitable for driving turbines to generate electric- 
power. 

Since then, exploration drilling by Ministry 
of Works has been done at Wairakei and at 
Kawerau, and at the present time is being con- 
tinued at Wairakei and also at Waiotapu. 
Exploitation of the steam field at Kawerau has 
been successfully accomplished by a private 
company which uses the steam for process 
heating, while at Wairakei drilling of production 
bores has reached a stage where sufficient steam 
to generate approximately 150 MW is available 
from bores and a power station to generate 
69 MW as a first stage of development will be 
commissioned later this year. Plans are in hand 
for the extension of the station to 150 MW and 
further expansion to 250 MW is contemplated 
when sufficient bores have been completed. 

Wairakei is one of the larger active thermal 
areas which lie in the volcanic zone extending in 
a north easterly direction for about 150 miles 
from the volcanoes in the centre of the North 
Island to White Island in the Bay of Plenty. 
The width of the belt varies but averages about 
20 miles for the middle third of its length where 
most of the areas worthy of consideration for 
exploitation are situated. The geological con- 
ception of the belt is that a block of the earth’s 
crust has stretched and allowed a block to down- 
fault and form a graben and that subsidiary 
faulting within the graben has given a complex 
structure of faulted blocks in the basement rock 
(greywacke). Subsequent infilling of the depres- 
sion with volcanic breccias, flows and sediments, 
probably several thousand feet thick, provides the 
present day upper layers which prevent its detailed 
structure from being determined. Faults in the 
upper layers are common. Many are still active 
and indicate that downfaulting is still continuing 
at depth. Thermal activity is undoubtedly con- 
nected with such faulting. 


TasBLe I.—Estimated Values of the Natural Heat Flow in New 
Zealand’s Active Thermal Areas. 


| Natural heat flow 


Area | 10* Btu per hour 

(relative to 0° C) 
Waiotapu 3,080 
Wairakei_.. 2,040 
Orakeikorako im ea 1,860 
Rotokawa .. os ” - 740 
Tikitere a ae a sa 570 
Te Kopia_.. se a ne 430 
Kawerau (Te Teko) a Pt 290 
Waikiti ‘i af 290 

Total 


* Abridged version of a paper presented to the 
New Zealand Institution of Engineers. 


THE DEVIL’S CAULDRON 


New Zealand's Wairakei 
Geothermal Power Project 





The larger exploitable areas within the volcanic 
zone, with an estimate of their natural heat flow, 
are given in Table I. 

It is apparent that the best opportunity for 
exploitation by drilling is in a locality where the 
natural heat flow is large, but the amount which 
can be taken off by bores without overdrawal 


, cannot be predetermined. The natural heat 


flow is an indication of the minimum amount 
available to shallow bores but not much guide 
to the maximum which can be withdrawn by 
deeper drilling. It would appear that only by 
drilling and producing from bores can the full 
potential of an area be ascertained. 

This account deals mainly with the exploita- 
tion of the Wairakei steam field (Fig. 1). 


PROSPECTING 


Initially the exploratory bores were mostly of 
4in diameter. These bores provided informa- 
tion regarding the nature of the geological 
formations and underground temperatures down 
to 1,500 ft depth, and defined promising locali- 
ities. Testing of bore discharges for quantity of 
steam and water, gas content of the steam and 
,chemical content of the water, showed that 
utilisation was practicable and some of these 
bores will in fact be used to supply the power 
station. A limited production drilling pro- 
gramme then commenced, a few 6in diameter 
bores being put down to depths up to 1,000 ft. 
These all produced steam satisfactory for use 
at moderate pressure. 

With the advent of larger drilling rigs, how- 
ever, and the success of the first 8 in diameter 
bore which was 2,000 ft deep, all subsequent 
production bores have been of this diameter. 
This bore showed that large outputs of high 
pressure steam and water could be obtained 
from such depths and indicated that the poten- 
tialities were far greater than had previously been 
expected. 

Within the depths drilled at Wairakei all of 
the evidence indicates that the very wet steam 
discharged from bores exists underground as hot 
water under hydrostatic pressure. Tempera- 
tures measured at producing horizons of the 
deeper bores are most frequently below or near 
the boiling point corresponding to the hydrostatic 
pressure and the heat content of the discharge 
agrees closely with that of water at the under- 
ground temperature. Under such conditions, 
steam would not exist at depth and it is not 
until the pressure falls by discharging through a 
bore that steam forms. Nevertheless, in a few 
instances, the heat output from a bore is greater 
than the heat content of water at a temperature 
corresponding with the: hydrostatic pressure at 
depth so that some steam could exist in the form- 
ation in association with water. An alternative 
possibility would be that hotter water flows 
from depth to such bores when discharging. 
A few of the shallower bores have discharged 
steam of low wetness or even superheated steam 
but the outputs have been low and have generally 
become wetter or at least have been unstable. 
A feasible explanation for such behaviour is 
that small pockets of steam accumulate under 
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relatively impermeable strata (such as the Hukz 
Formation) remote from cracks or fissure 
through it, and that such steam separates from 
the hot water which has ascended from below. 

Drilling has revealed no evidence of any major 
geological structure which acts as a cap rock and 
below which large quantities of steam accumy- 
late. The only satisfactory manner in which to 
regard steam utilisation within the depth explored 
is that the bulk of the steam is generated from 
hot water when its pressure is reduced by dis 
charging through bores. Conditions below the 
ignimbrite are unknown and if production from 
below this sheet ever becomes possible a new 
phase of utilisation may open up. 

The manner in which heat is conveyed from 
the heat source at unknown depth to the water 
above is debatable. Arguments in favour of 
steam originating in a magma _ include the 
association of chemicals (as found in bore dis- 
charges) generally believed to be of magmatic 
origin, but the observed features could conceiy- 
ably be accounted for by the presence of a 
convection system in which ground water comes 
into contact with rocks at high temperature 
deriving heat by conduction from below. 


PRODUCTION DRILLING 


Prior to drilling, a rectangular concrete well- 
head cellar 10 ft by 8 ft by 10 ft deep is con 
structed at the bore site. This depth was 
required to accommodate wellhead fittings 
below the elevated drilling platform while 
drilling. Two exits, on opposite sides of the 
cellar, are provided, one being a stairway and the 
other a channel at floor level which also serves 
as a drain. These provide emergency exits 
should escape of steam or gas occur in the cellar 
or hot water fall from above. The sides of the 
cellar are also used to strut the wellhead since 
vibration can be severe when the completed 
bore is discharging. Concrete aprons afe 
provided level with the top on opposite sides of 
the cellar to accommodate the drilling rig and 
other equipment. 

The ground around the cellar is consolidated 
by grouting with cement to a radius of 30f 
from the wellhead and to depths ranging from 
100 ft near the cellar to 50 ft at maximum radius. 
Besides stabilising the ground to withstand 
heavy loads, this renders the ground impervious 
to hot water which might migrate upwards and 
endanger the whole set-up. 

Light, truck-mounted rotary drills were used 
for the initial exploration bores to depths 0 
1,500 ft, and later for a few 6 in diameter produc 
tion bores. These drills have given good service 
and are still used for medium-depth exploratory 
drilling and as workover rigs for certain well 
servicing jobs in production bores. 

For drilling 8 in diameter production bores 
and for deep exploration, two drilling rigs with 
a nominal drilling range of 1,500 to 3,000ft 
are available. One of these has just recently 
drilled a hole to 4,000 ft depth. Each is mounted 
on a semi-trailer, with a 95 ft telescopic hinge 
mast having a capacity of 80 tons. Power § 
provided by a 120 h.p. diesel engine transmitting 
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a torque converter and roller chains to 
throush works and rotary table, both of which 
= controlled by air-operated clutches. Other 
are including a hydraulic 


hi uipment, 
sor fe r operating the blowout preventor, 
9 mounted on a-semi-trailer. Each rig is 
er with two skid-mounted slush pumps 
eer on the ground nearby. They are 12 in 
oe by 74 in diameter duplex, double-acting, 
reciprocating pumps powered with 120h.p. 
diesel engines transmitting through torque 


converters and V-belts. Smaller diameter liners 
and pistons, down to Sin diameter, can be 
readily fitted, thus enabling high pressures at 
reduced delivery volume to be obtained. 
Maximum discharge pressures ranging from 
475 to 1,000 Ib per sq. in and delivery volumes 
up to 450 gallons per minute can be achieved. 
They are used for circulating drilling fluid in the 
bore, pumping cement slurry for cementing cas- 
ing, and for all pumping duties necessary in the 
drilling fluid system at the surface. Other 


surface equipment includes mud tanks, vibrating 
screens for removing drill cuttings from mud, 
mud mixing equipment, mud cooling tower, 
cement pump and mixer, casing and pipe racks, 
and electric power generating plant. All equip- 
ment is readily portable and mis-aligning quick 
unions and flexible hoses are freely used in 
Pipelines to allow of easy assembly and dis- 
mantling. 

The drill pipe normally used is 34 in or 6% in 
outside diameter, internal flush, rotated by a 
square kelly passing through the rotary table. 
The larger diameter drill pipe is used for drilling 
the holes required for the surface and anchor 
Strings of casing and the smaller pipe for hole 
drilled after the anchor casing is installed. 
Heavy drill collars are run on the lower end of the 
drill pipe to apply weight to the bit, the drill 


pipe itself being suspended from the mast in 
tension. A non-return valve in the drill string 
above the bit prevents upward flow of fluid 
should the bore come under pressure while 
running in or pulling out the drill pipe or collars. 

The drill bits used are of the three cone and 
of the cross roller (four cutter) type. The 
cutters, which rotate on ball and roller bearings, 
are provided with hard faced teeth which are 
forced into the formation by drill collar weight 
as the tool rotates on bottom. They depend 
on a crushing and chipping action more than ona 
scraping action. Water passages through the 
body of the bit provide high velocity jets of 
drilling fluid which remove cuttings from the 
bottom of the hole and wash the cutters clean. 
For coring, conventional double tube core 
barrels with toothed wheel cutter heads are used. 

To control a bore while drilling at depth, a 
drilling through valve is fitted to the casing head, 
enabling the bore to be closed when no tools 
are in the hole. Above the valve are a double 
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remote control, contains a rubber packing 
element which can be squeezed in to close around 
any section of the drill stem or of casing while 
it is being run. This may be automatically 
adjusted to size and shape, or completely closed 
as required. The tightness of pack-off can be 
adjusted to allow rotation of the drill pipe or 
stripping out through the unit, if necessary. 
In the event of the well coming under pressure 
or starting to flow, the blowout preventer is 
closed quickly, followed by closure of the control 
gate. 


DRILLING FLUID 


The drilling fluid, or “‘ mud,” which is used 
is similar to one of the many types used in 
oil-well drilling. Among its chief functions are 
to cool and lubricate the bit and drill stem, to 
remove cuttings from the hole, to pregent the 
walls of the hole from caving by virtue of the 
hydrostatic pressure it exerts against uncon- 
solidated formations, to deposit an impermeable 


Fig. I Steam being discharged from bores in the Wairakei, New Zealand, 


thermal area. 


The 20 india. seamless steel pipes, lagged with magnesium asbestos 


slabs, which form the main steam lines can be seen running through the valley. 


bi! “a ee 





The 


control gate and a blowout preventer. 
double control gate, which is manually operated 
through extension shafts, contains two indepen- 
dent horizontal gates each split diametrically, 
the two halves of each gate being actuated 
simultaneously by means of right and left hand 


screws. Each half gate is fitted with semi- 
circular rubber rams of a diameter to pack 
tightly around a member of the drill string or 
around the casing when the two halves of the 
gate are brought together. Alternatively, straight 
rams can be fitted to close the bore completely. 
For drilling, one gate is equipped with rams 
which can pack around the drill pipe, while the 
other has rams to pack around the drill collars. 
For running the casing, one gate is fitted with 
rams to suit the casing diameter. The blowout 
preventer, which is hydraulically operated by 


wall cake, and to overcome formation pressures 
and prevent inflow of formation fluids. In 
addition, it has the most important function in 
geothermal drilling of continuously cooling the 
Strata traversed by the hole, thus preventing 
formation of steam. 

The mud is prepared at a central mixing plant 
and consists of a suspension of clay and 
bentonite in water, as follows: 0-88 ton of clay, 
0-25 ton of bentonite and 4-2 lb of caustic soda 
mixed with 910 gallons of water. Treatment at 
the rigs to impart the required properties includes 
adding more bentonite and other additives such 
as a lignin compound and sodium carbox- 
methylcellulose (CMC). A mud density of 
68 to 72 lb per cu. ft is generally satisfactory. 

The mud is drawn from open tanks and 
pumped down the drill pipe returning to the 
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Continuing Tapping the Devil’s Cauldron 


surface laden with drill cuttings, through the 
annular space outside the drill pipe. Rate of 
pumping varies between 250 and 350 gallons 
per minute while drilling. Cuttings are removed 
on vibrating screens and the mud is recirculated 
after by-passing some of it to a cooling tower. 
The temperature of mud returning from the 
bore does not usually exceed 55°C to 65°C, 
and cooling effects a reduction of about 20° C. 
Occasionally return temperatures are higher, 
particularly after stoppages or circulation, and 
temperatures near or at boiling point may occur. 
Prolonged cooling of the bore by continued 
circulation is then necessary. The amount of 
heat extracted from a bore by the drilling fluid 
is usually 4 to 6 million Btu per hour, but is 
sometimes higher for short periods. 


CASING OF BORES 


A typical casing programme for an 8 in 
diameter production bore is given in Table II. 
Seamless casing complying with the American 
Petroleum Institute Specification is used. 

The annular spaces between casings and the 
formation and between casings are completely 
filled with cement. The surface. casing is pro- 
vided to support unconsolidated ground near the 
surface. The depth to which the open hole to 
receive this casing can be drilled is limited by 
ground heat to about 60 ft, temperatures near to 
or even above 100° C often being encountered. 
Any tendency to erupt is controlled by circulation 
of cold drilling fluid. After the surface casing is 
cemented a blowout preventer is installed on 
top of it and this can be closed if necessary 
while drilling the hole to receive the anchor 


Fig. 2. The initial vertical discharge froma 
bore is continued until the emission of rock, 
grit, fine material and other debris, ceases. 


bursting forces to which it may be sub- 
jected. Various conditions of stress are 
imposed on casing from the time it is be- 
ing run into a bore until it is discharging 
but usually the most severe condition is 
that due to thermal stressing after comple- 
tion of drilling. 

In a bore which has been adequately ce- 
mented, stresses in the casing induced by 
changes of temperature are transmitted to 
the formation through the cement. Changes 
of temperature occur as between states of 
discharge, shut in, and cooling by circu- 
lation of cold fluid. When a bore is opened 
the wellhead rises, generally from } in to 
3in, and some relief of stress is thereby 
given. It is not known whether downward 
movement of casing also occurs at the 
bottom. It has been observed that relative 
movement between casings does not occur 
at the top but an expansion spool is in- 
stalled below the wellhead master valve to 
provide for this eventuality. It is significant 
that no failures of casing have occurred 
in adequately cemented bores even though 
thermal stresses are possibly high. 


DISCHARGING THE BORES 


In bores standing shut the wellhead pres- 
sure is usually between 50 and 90 Ib per sq. 


TABLE II.—A Typical 8 in Diameter Production-bore Casing Programme. 


Outside De 
Casing | diameter = | pn | 
| (nominal size) pe 

| 


| 
Inside 
diameter 


In 
Surface ae 16 
Anchor oe 11} 
Production ae 88 


casing or while running the latter. The pressure 
which can safely be resisted is limited by the 
length of the surface casing to about 40 lb per 
sq. in, but protection from the small pressures 
which may develop is afforded and a moderate 
back pressure can be imposed when pumping 
cement slurry in the process of cementing the 
anchor casing. 

The blowout-preventer equipment is connected 
to the top of the anchor casing which is required 
to resist pressures which may be imposed on it 
during subsequent drilling and casing cementing 
operations. The production wellhead also is 
later connected to it. It is not usually taken 
below 400 ft (frequently about 350 ft) since at 
greater depths high temperatures or possible 
entry of formation fluids can create difficulties 
during drilling of the hole to receive it. 

Production casing is generally installed at 
depths varying from 1,000 to 2,000 ft. Besides 
conducting steam and water to the surface and 
supporting the formation, it shuts off zones in 
the formation which could receive a flow from 
a completed bore when producing, or by con- 
vection when shut in. 

Production is obtained from the uncased hole 
drilled below the production casing, slotted 
liners are now being installed to prevent excessive 
filling in with rock. 

The object of cementing is to obtain a complete 
sheathing of cement around the casings to 
anchor them firmly to the ground and to each 
other, to protect the casing against possible 
corrosion by thermal water, and to prevent 
upward flow of thermal water outside the casing. 

The main consideration in designing a casing 
programme is for each string of casing to have 
sufficient strength to resist longitudinal tensile 
and compressive forces and the collapse and 


| Grade 


Yield | 
strength, | 
minimum 


Tensile 
strength, 
minimum 


Approx. 
| depth below 
| surface 


Ft 
60 
300-400 


| 
| Lb per sq. in | Lb per sq. in | 
| 40,000 | 60,000 | 
I 60,000 
| 33; | 75,000 
| 


in. There is often some gas or, less frequently, 
steam in the top of the bore above the water column 
and where a large accumulation depresses the 
water level, wellhead pressures rise to a higher 
figure, 500 lb persq.in in one extreme case, 
but normally less than 350 lb persq.in. The 
rate of gas accumulation varies and, if large, 
it is periodically bled off. 

Initially, a bore is discharged vertically until 
emission of debris ceases (Fig. 2). The mixture 
of steam and water is then discharged through 
a horizontal by-pass terminating in a silencer, 
and the bore is allowed to produce continuously 
unless work in the vicinity renders this impossible. 
The policy of continuous production prior to 
utilisation has been adopted in order to ascertain 
the behaviour of bores and effects on the area 
generally. 

Bores are discharged under conditions similar 
to those which will occur when they are con- 
nected to the power station by inserting a 
throttling orifice in the by-pass line from each 
bore, of a size to give a wellhead pressure 
of about 200 lb per sq. in or 70 Ib per sq. in 
(according to bore category) with all valves fully 
open. Changes in wellhead pressure indicate 
that the quantity of the discharge, or the dryness 
fraction, or both, have changed, and _ periodic 
measurements of actual output give more precise 
information of changes which may have occurred. 

Although the wellhead pressure of some bores 
is very steady while they are discharging it is 
more usual for it to fluctuate rapidly over a 
range of up to 50 1b per sq. in for high pressure 
bores (180 to 220 lb per sq. in) and 25 lb per sq. 
in for intermediate pressure bores (50 to 85 lb 
per sq. in), but generally the range is not more 
than about half of these figures. The mean 
wellhead pressure is usually constant but a few 
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bores do exhibit a regular cyclic variation of 
up to 301bpersq.in during a time cycle of 
20 to 60 minutes. 

The high intensity noise created by discharging 
from the bores to atmosphere through an open 
ended pipe is both a nuisance and could be 
dangerous to men working in the very near 
vicinity for long periods. 

With this type of silencer the stream from the 
discharge pipe is split into two separate streams 
that flow in clockwise and anticlockwise rota- 
tional swirls. The steam expands rapidly and 
emerges at low velocity from the tops of the two 
concrete pipes while the swirls of water impinge 
and discharge to a chamber with a weir which 
controls the level of water in the bottom of the 
silencer. 


STEAM AND WATER IMPURITIES 


A small amount of gas is contained in the 
steam phase of the discharge from bores. Tests 
have shown that practically all of the gas is 
released with the steam at the usual wellhead 
pressures, the amount remaining in separated 
water at pressures between 150 and 2101b 


per sq. in being less than 8 per cent. 


Analyses of gases from a large number of 


‘bores indicate that the average composition is 


about 95 per cent carbon dioxide, 3 per cent 
hydrogen sulphide, and minor amounts of other 
gases, principally hydrogen, nitrogen, methane, 
ammonia, boric acid, silicon fluoride, and 


TABLE III.—Jmpurity Content of Water Separated at Atmospheric 
Pressure from a Bore Discharge. Typical Analytical Results. 


Parts per million 
(by weight) 


Sodium Na 
Potassium K 
Lithium Li .. 
Calcium Ca. . 
Magnesium Mg . 
Ammonium NH, .. 
Chloride Cl 
Fluoride F ae 
Sulphate SO, re 
Bicarbonate HCO, 
Silica SiO, .. - Sa - wi 
Metaboric acid HBO, oe nee fe il 
Arsenious acid HASO, 
Carbon dioxide CO, 
Hydrogen sulphide H,S 
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less than 
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fluoride. The average gas content of 
am separated at 200 lb per sq. in was 0-21 per 
cat emical content of the water (separated 
as mospheric pressure) is predominantly sodium 
chloride. A typical composition is given in 
Tate O ition, the very nature of its origin 
indicates that suspended solids are always 
likely to be present in the steam/water mixture 
emitted from bores. ; 
Utilisation of geothermal steam and water in 
equipment made of — commercially available 
material is quite practicable. Many tests have 
been carried Out tO assess the relative resistance 
ion of various classes of commercial 
allovs under different conditions of exposure 
met with in practice, such as the steam and 
water mixture as discharged by bores, wet and 
dry separated steam, separated water, aerated 
steam, and condensates. Further tests are in 
progress. ; , 

Inspections of equipment in use have also 
yielded useful information. General conclusions 
indicate that hydrogen sulphide, carbon dioxide, 
ammonia, chlorides, and steam wetness are the 
most significant factors and that the presence 
of air greatly accelerates corrosion (although 
molybdenum bearing austenitic stainless steel 
showed marked resistance in the presence of air). 
During inevitable standby periods, therefore, it 
is important to avoid slow steam leakage into 
air-filled equipment and such practices as passing 
hot dry air continuously through shut down 
turbines or introducing a surface wetting oil 
before breaking the vacuum may be beneficial. 

Mild steel and cast iron have sufficient 
corrosion resistance as to give economical 
service life in equipment designed with a reason- 
able corrosion allowance. The use of mild steel 
for pipelines, separators and other vessels, and 
mild steel or cast iron for turbine casings and 
rotors and jet condenser bodies should give 
adequate service. Copper base and nickel base 
alloys are very susceptible to attack and marten- 
sitic stainless steels are very susceptible to stress 
corrosion cracking, but austenitic stainless 
steels exhibit high resistance. The avoidance 
of materials with a composition and_ heat 
treatment resulting in a martensitic structure is 
important, a factor affecting in particular the 
material for turbine blades. In the initial plant 
the blades are of stainless steel and the blade 
tip speed has been limited to 900 ft per sec in 
order to minimise erosion by water droplets 
with a fully annealed blade material, but it is 
possible that some increase in hardness and tip 
speed would be permissible if the metal were 
tempered at a sufficiently high temperature. 


UTILISATION OF STEAM 


Economical utilisation of steam demanded| 
a careful study of choice of site for a power 
station and of bore output characteristics. 
Also the probable amount of steam available in 
the future, the location of future bores, and the 
rate of winning steam were factors to be con- 
sidered as affecting the growth by stages of the 
power station. 

Siting a power station on the steam field 
would have required large quantities of condenser 
cooling water to be pumped from the Waikato 
River through a long pipeline against a static 
head of about 200ft, or installing natural 
draught or mechanical draught cooling towers. 
These alternatives were not quite as economical 
as the finally adopted scheme of piping the 
steam and hot water to a power station located 
alongside the river, where a large area of flat 
land with ample scope for expansion was also 
available as compared with more restricted sites 
on the steam field with ground of inferior bearing 
capacity. 

As the amount of impurities in the steam is 
low it was considered unnecessary to provide 
heat exchangers using direct bore steam to 
generate relatively pure steam from fresh water 
for feeding to the turbines, even though it 
involved removing incondensible gases from the 
condensers by centrifugal compressors. Con- 
siderably better heat utilisation and lower 


to corros 


capital cost would result from using bore steam 
direct. Corrosion from impurities in the steam, 
particularly of turbine blades, was thought not 
to be an insurmountable problem if proper 
attention was given to design and to choice of 
metals. 

Initial proposals provided for a heavy water 
plant utilising IP (intermediate pressure) steam 
and rejecting LP (low pressure) steam. This 
permitted turbines operating on HP (high pres- 
sure steam and rejecting IP steam to the heavy 
water plant to be used, and also turbines 
receiving LP steam from the heavy water plant 
and rejecting it to jet condensers. The heavy 
water plant project was later abandoned and 
further turbines were then ordered to replace it, 
resulting in the Stage I scheme, 69 MW, now 
under construction (Fig. 3). 

Development provides for two further stages 
of expansion resulting in two power stations 
giving progressive total outputs of 151-4 MW, 
and 252-6 or 282:6MW. Direct steam only 
is to be used at Stage I but later stages provide 
for use of flash steam also, full use of it being 
made at Stage LII. Turbine capacities and 
Operating pressures are based on the expected 
proportions of HP, IP and LP steam available 
at Stage ILI but the arrangement is very flexible 
and permits of ready modification at any stage 
before ordering plant. 

Turbine admission pressures are 180, 50, and 
0-5 lb per sq. in for HP, IP and LP respectively, 
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as only that which is released from the water 
on reduction of pressure will be associated with it. 

The collection and transmission of hot water 
presents many technical problems chief of which 
probably is the prevention of steam forming and 
re-condensing in the pipeline which might give 
rise to serious water hammer effects. The 
gradient of the pipeline, although continuously 
falling, is not uniform, being low through a 
great length of the steam field and then falling 
quite steeply before reaching the power station. 
Where the gradient is low, pressure drop due to 
friction (unless the pipe diameter is uneconomic- 
ally large) could result in the pressure falling 
below the boiling point if the water is introduced 
into the pipeline at about the wellhead pressure, 
and a complicated system of pressure regulation 
would also be necessary at branch line entry 
points to compensate for the variation of 
absolute level of wellheads and of wellhead 
pressures. To overcome these difficulties it is 
proposed to pump HP water into the pipeline 
against a controlled pressure somewhat in excess 
of the highest wellhead pressure and also to 
effect a small degree of cooling by pumping in 
some of the lower temperature LP water. Separate 
utilisation of IP water is not proposed. A pilot 
scheme for transmission and utilisation of hot 
water will be installed ahead of the main scheme 
so that any difficulties which may occurein 
practical operation may be eliminated in the 
final design. 

The quantities of steam and water available 


An aerial view of the Wairakei power station and cooling water pump house 
The first stage of development is to generate 69 megawatts, 
with future extensions to generate up to 250 megawatts. 


The steam lines with a 


typical expansion loop, with a road passing beneath it, can be seen in the foreground. 


and will necessitate operating HP bores at 
Fig. 3 
by the Waikato river. 
oe * * 


210 to 2201b per sq. in and IP bores at 75 to 
85 lb per sq. in, actual wellhead pressures de- 


pending on their distance from the power 
station. LP steam for Stages Il and III will be 
obtained by flashing at the power station from 
the hot water. 

Separation of steam and water will be effected 
at each wellhead by inverted U-bend and 
cyclone separators with a water collection and 
control tank. Steam will be taken to the main 
steam transmission pipeline (consisting of 20 in 
diameter pipes) by branch lines from each bore 
or group of bores. The water will initially be 
discharged to waste but will later be piped under 
pressure to flash tanks at the power station. 

The amount of power which can be generated 
from steam flashed from the quantity of separated 
water which it is anticipated will be available 
at Stage III is about 35 per cent of the total. 
Steam will be flashed from the hot water by 
lowering the pressure in two stages to yield IP 
and LP steam. The residual water at 100° C 
will be discharged to waste. The flash steam will 
contain much less gas than the direct bore steam 





at approximate production pressures at the 
wellhead from bores as tested are: 

H.P. steam, 210 Ib per sq. in 990,000 Ib per hr 

I.P. steam, 80 Ib per sq. in 458,000 Ib per hr 

H.P. water, 210 Ib per sq. in—6,130,000 Ib per hr 

1.P. water, 80 Ib per sq. in—1.810,000 Ib per hr 


The total power potential of these tested bores 
(16 HP and 15 IP bores) is approximately 
150 MW. More hot water is, however, available 
than is required for Stage II so that power from 
the excess will not be generated until Stage III. 
Nevertheless, it is anticipated that the additional 
direct steam available from other bores which 
have already been drilled but not yet discharged 
will provide sufficient for the requirements of 
Stage II. 
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Management 


COMPANIES IN THE COMMONWEALTH 


With so much talk of the Free Trade Area and Common Market of Western Europe, 


it would be easy to forget that some notable British engineering firms have established 


themselves firmly in the Commonwealth. 


By so doing they are actively helping to 


create a pattern of working partnerships—among advanced and underdeveloped 


countries—which will go far to reduce the buffetings of international politics. 


The 


United Kingdom has a stake in the Commonwealth and, apart from purely commercial 
considerations, can contribute to the development of those countries, with the satis- 
faction of participating in new growths throughout the world. This is the seventh 
and last of a number of articles in which the present position and prospects of 
British engineering firms in the Commonwealth are examined. The previous six, 
published on 15 August, 1958, 19 December, 1958, 16 January, 1959, 13 February, 
1959, 27 February, 1959, and 13 March, 1959, considered Hawker Siddeley; 
Oldham and Son Limited; Ruston and Hornsby Limited; Vickers Limited; Crompton 
Parkinson Limited; and Head, Wrightson and Co., Ltd. 


7— Babcock and Wilcox Limited 


Babcock and Wilcox Limited, who were regis- 
tered as an entirely British company in 1891 
to acquire a business of water-tube boiler 
manufacturers, that had been originally estab- 
lished in Scotland in 1881 by the Babcock and 
Wilcox Company of America, and who have since 
built themselves up to be one of the biggest 
boiler manufacturers in the world, have a range 
of overseas manufacturing subsidiaries. The 
original acquisition excluded the United States 
and Cuba; the Babcock and Wilcox Company 
of New York, who have a large plant at Barber- 
ton, Ohio, and elsewhere in the USA, and a tube 
plant at Beaver Falls, Pa. 

Their two biggest subsidiaries in the Common- 
wealth are Babcock and Wilcox Australia 
Pty. Ltd., incorporated in 1948, with works at 
Regents Park, N.S.W.; and Babcock and Wilcox 
of Africa (Proprietary) Ltd., incorporated in 
1930, with works at Duncanville, near Vereenig- 
ing, Transvaal. The former has an_ issued 
capital of £A1-25 million and the latter of 
£1-5 million. Both these companies manufac- 
ture steam-raising plant and ancillary equipment. 
In India the company have a 100 per cent owned 
subsidiary, Babcock and Wilcox of India (Private) 
Ltd., incorporated in 1947 with an issued capital 
of Rs. 3:4 million who deal with the sale, 
erection and servicing of Babcock products, but 
do not manufacture. Early in 1957, it was 
decided to form a new company in India in 
association with Vickers Ltd. and Associated 
Cement Cos. Ltd. of Bombay. This has the 
title A.C.C.-Vickers-Babcock (Private) Ltd. and 
is setting up a large works at Durgapur, West 
Bengal, for the construction of a variety of 
heavy engineering products including cement- 
making machinery and Babcock products of all 
kinds. In Canada, Babcock operate through an 
allied company, Babcock-Wilcox & Goldie- 
McCulloch Ltd. of Galt, Ontario. There are 
associated companies in Belgium, Germany, 
France, Portugal, Spain and Japan. New fac- 
tories have recently been completed in both 
Brazil and Mexico. 

Babcock and their subsidiaries in the United 
Kingdom employ about 15,000 staff and work 
people. Their main works at Renfrew occupies 
a site of 165 acres and they also have works at 
Dumbarton and Dalmuir, in Scotland. As from 
1 January, 1959, they have arranged to take over 
from the Ministry of Supply the Royal Ordnance 
Factory at Dalmuir. Certain contracts for 
cranes, pressure vessels and atomic plant will be 
transferred there and it was stated that “ every 
endeavour will be made to maintain an even load 
on the factory by feeding in new work as defence 
contracts taper off.” 

It is of interest that Babcock originally started 
making water tube boilers in 1882 in a shop at 
Kilbowie rented from the Singer Company. 


Apart from steam boilers of all types and sizes, 
and, of latter years, atomic power plant, the 
present works at Renfrew produce much auxiliary 
equipment for steam generation such as mechani- 
cal stokers, pulverised coal mills and burners, 
mechanical handling plant, cranes and pipe work. 
Pressure vessels for the oil and chemical indus- 
tries are also made here. The company produces 
its own boiler tubes at the Dumbarton works. 

Babcock have a number of important sub- 
sidiaries, all of them boiler makers with the 
exception of Dewrance and Company Limited, 
with works at Southwark, Hillington and Dum- 
barton, who make steam and water valves, 
pressure gauges, water level indicators, steam 
traps, etc.; Bailey Meters and Controls Limited 
with works at Croydon who make flow meters, 
boiler instruments and automatic controls; the 
Calorizing Corporation of Great Britain Limited 
who have rights to heat-resisting processes for 
ferrous metals (e.g. by treatment with aluminium 
powder); and James Tate and Company Limited 
with works at Bradford who are electrical and 
mechanical engineers. 

Babcock’s boiler-making subsidiaries include 
Spencer-Bonecourt-Clarkson Limited who sell 
Thimble-tube boilers, waste-heat recovery boilers 
for internal combustion engines, and the ** Steam- 
bloc”’ packaged boiler; Edwin Danks and 
Company (Oldbury) Limited with works at 
Oldbury, West Bromwich and Dudley (shell-type 
boilers, pressure vessels, Oldbury chain-grate 
stokers, oil refinery plant, etc.); Penman and 
Company Limited with works at Bridgeton, 
near Glasgow, who sell Cornish, Lancashire and 
Economic boilers, and digestors. 

Figures for current output of water tube 
boilers are not available, no doubt because of the 
preponderating importance of Babcock in the 
industry. According to the 1951 Census of 
Production, output of complete water tube 
boilers amounted to £9-5 million and of parts 
£1-2 million. Taking account of the price 
increase referred to below and also of the 
increased volume of production, a guess may be 
hazarded that in 1957 output of water tube 
boilers and parts cannot have been far short of 
£19 million of which Babcock’s output may have 
been £13 to £14 million. Figures for deliveries 
of shell boilers (which would include Danks and 
Penman) have continued to grow steadily in 
recent years, though the trend of exports, which 
in 1957 accounted for about 174 per cent of 
total deliveries, has been more erratic. 

Babcocks have given the pioportion of the 
output of the parent company and its sub- 
sidiaries which was exported in 1957 as 30 per 
cent. Since then, exports have expanded 
substantially and, so far as can be seen by 
calculating an approximate price index, this 
has by no means been due only to the substantial 
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increase in prices which has, of course tak 
place over this period. The biggest inn. 
seems to have been between 1954 and 1955.5 
Export values were lower in 1957, 

In considering the trend of exports w 
allowance must be made for the fact that whe 
heavy and expensive capital equipment “a. 
boilers are concerned (and some of tie boiler 
built by Babcock weigh about 4,000 tons) ther 
is a natural tendency for exports to fluctua 
from one year to another. An interest 
feature of the trade is that, taking all types ¢j 
boiler and boiler-house plant combined the 
main export markets are those where Baboock 
(and some of their competitors) haye locg 
manufacturing subsidiaries, namely (in approy. 
imate order of importance) the Union of South 
Africa, India and Australia. It may well 
therefore, that the growth of local manufactur 
accounts to some extent for the fact that eXporty 
have not risen more than they actually hay 
and foreshadows a decline in future exports 
these countries. If this proves correct, however 
it may well be compensated by increased expor 
to other Commonwealth countries, particular) 
New Zealand, Rhodesia, Singapore, Malaya ani 
Pakistan, all of which are of importance; anj 
also if the Free Trade Area comes into being to 
Holland, Sweden, Denmark and Belgium among 
European countries. There is, too, a usefyi 
export trade in British boilers to Venezuela. 

Among Babcock’s important competitors ip 
large water-tube boilers for power stations ar 
International Combustion Limited, Simon-Caryes 
Limited, Mitchell Engineering Limited, Joh 
Thompson Water Tube Boilers Limited, Clarke, 
Chapman and Company Limited, and sinc 
about 1950 John Brown and Company Limited, 
The first of these has followed a somewhat 
similar course overseas to that pursued by 
Babcock and has subsidiaries in Australia, 
Africa and India. International Combustion 
Africa Limited probably owes some of its progres 
to the decision of Sir George Usher to emigrate 
there not long after the war. The company 
recently closed down their works at Por 
Elizabeth and decided to centralise their acti- 
vities in the Reef area. With this in view the 
established new workshops on a IS acre site in 
Alrode, district of Alberton. — International 
Combustion has other overseas subsidiaries, 
including International Combustion Australia 
Limited, in which they sold part of their interest 
in 1954, International Combustion (Lndia) Private 
Limited, and International Combustion (Pakistan) 


United Kingdom Deliveries of Shell Boilers 
(£000) 


Monthly average 


Total For export 
1951 aie re 759 163 
1952 ; 788 160 
1953 aes ' F 812 161 
1954 be ss 832 191 
1955 ka v PF: 860 171 
1956 ss a 838 158 
1957 , is 923 162 


United Kingdom Exports of Boilers and Boiler-house plant 
(£000) 


Shell and 


late Price other types | pojler 
eas —— —— index of of boiler, house 
boilers 100 exports, | economisefs | pjant 
‘ 1951 =100| and super- 
heaters 

1951 6,877 100 100 2,794 38 
1952 | 7,024 103 110 3,289 sas 
1953 6,951 101 135 3,220 oe 
1954 6,711 98 139 3214 6m 
1955 7,583 110 163 3,415 rc 
1956 8,479 124 178 4,268 4, 4 

1957 7,938 115 171 4,391 41 
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‘ited. They are one of the partners in Atomic 
_ Constructions Limited. Simon-Carves, 
— members of the GEC—Simon-Carves 
- ic Energy Group, have contracting and 
poor companies in Australia (in association 
on R. Pillars Proprietary Limited), South 
wit od India. wate 
“Babcock are in one of the five big atomic 
ergy groups, their associates being English 
Fl tric and Taylor Woodrow. This is the 
pe which has the contract for the Hinkley 
Point power station at Bridgwater Bay, Somerset 
(500 MW). Babcock, who have, of course, for 
; long time been important crane manufacturers, 
are also one of the few makers of the very large 
“Goliath ” cranes required for the construction 
of atomic power stations. One of their few 
competitors in the field is Clyde Crane and Booth 
who have made the * Goliath ” crane at Bradwell. 

So far, the overseas countries which have 
shown most interest in the purchase of atomic 
power plants from the United Kingdom are 
Japan, Italy, Germany, Belgium and Holland, 
put doubtless in due course countries such as 
South Africa, Australia and India will require 
them, and when this happens companies such 
as Baboock with local manufacturing facilities 
will probably have a considerable pull because 
it is obvious that only plant and equipment 
which cannot be made locally will be bought 
from England and the advantages of having local 
manufacture under the control of the main con- 
tracting group are Clear. 

Babcock have always had a substantial share 
of the market for marine boilers—in fact it is 
possible that their increased concentration on 
power station work in the early 1930’s was 
because of the stagnation in shipbuilding and of 
the fact that they foresaw both the steady 
expansion in the demand for electricity, and 
hence of generating capacity, and the steady 
increase in diesel propulsion of merchant ships. 
Nevertheless, the swing back to steam with 
increase in size of merchant vessels, more 
especially tankers, and with the development of 
new highly efficient boiler designs has been most 
marked in recent years. 

Yarrow-type boilers have for many years been 
favoured by the Admiralty for naval vessels, 
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though Babcock have generally managed to 
obtain a share of this trade. In the case of 
merchant ships they have generally had a very 
big share. Yarrow and Company (issued capital 
£600,000), though a famous firm with a wonderful 
profit record, are nothing like as big as Babcock 
and have little in the way of overseas manufactur- 
ing interests apart from their holding in Adriatic 
Shipyards Company. It is probable that as ship- 
building overseas gradually increases in import- 
ance companies like Babcock, who have marine 
boiler-making facilities in these newer ship- 
building countries will benefit. This applies 
particularly to Japan at the present time, and it 
is probable that the reorganisation of Babcock’s 
local production in 1952 (which involved the 
winding up of Toyo Babcock K.K. of Yokohama 
and transfer of their interests to Babcock- 
Hitachi (on whose gross sales Babcock receive 
5 per cent) will have borne considerable fruit. 
In 1957 Japan built 433 ships with a gross tonnage 
of 2,432,506—about 1-7 times as great as 
Britain’s output. Of this total 1-3 million tons 
consisted of steamships and it is safe to guess 
that Babcock-Hitachi had a big share of the 
boiler work. 

A similar trend is likely to apply increasingly 
to Commonwealth countries as well, several of 
which have been trying to expand their ship- 
yards. The gross tonnage of ships built in other 
British Commonwealth countries in 1957 (mainly 
Canada, Australia and India) reached the respect- 
able total of 96,960—27 per cent of which 
tonnage consisted of steamships. 

In the United Kingdom and in Europe Bab- 
cock have pursued the policy of licensing a 
number of shipbuilders and marine engineers to 
build Babcock boilers using special parts made by 
Babcock and Wilcox. In the United Kingdom 
these licencees include, for example, Barclay 
Curle, Cammell Laird, Harland and Wolff, 
Hawthorn Leslie, Alexander Stevens, Swan 
Hunter, Vickers-Armstrongs and Wallsend Slip- 
way; and on the continent John Cockerill S.A.., 
Nederlandsche Dok en Scheepsbouw, Rotter- 
damsche Droogdoke and Werkspoor N.V. A 
similar policy may well, in due course, be 
pursued in the Commonwealth countries. 

Examples of Babcock’s marine range of boilers 


OVERHAUL LIFE OF PROTEUS ENGINE EXTENDED 


Bristol Aero-Engines Limited announce that 
after less than two years in service in BOAC’s 
Britannia 102 aircraft, the 3,900 e.h.p. Proteus 
105 propeller turbine engine has had its overhaul 
life extended from 1,600 hours to 2,000 hours. 
The long overhaul life of the Proteus is a direct 
measure of its reliability, and is a major factor 
contributing to the operating economy of the 
Britannia. 

Later Britannias, of the 250 and 300 series, 
are fitted with more powerful versions of the 
engine, and, in fact, almost all long-range Brit- 
annias in service have 760 series Proteus engines 
installed. A still more powerful version is now 
under active development. The latest series, 
known as the Proteus 770, offers a take-off power 
5 per cent higher than that of the high-power 


version of the 760 series, and the specific fuel 
consumption is lower by 3 per cent. The 
performance results of the later versions of the 
Proteus are given below. 


Take-off *Specific fuel 
rating, consumption, 
e.h.p. Ib/h.p./hour 
Proteus 750 series 
755 re 4,160 0-511 
Proteus 760 series 
761 4,210 0-503 
762 ice 4,350 0-503 
765 = 4,445 0-501 
Proteus 770 series 
770 os 4,615 0-484 


* Cruising at 25,000 ft, 300 knots, standard atmosphere. 


SENSITIVE ALTIMETER ERRORS 


With the existing presentation of three-pointer 
sensitive altimeters, errors in readings of 10,000 ft 
have been made on high-flying aircraft. For 
this reason the Air Registration Board, in con- 
junction with the Ministry of Transport and 
Civil Aviation, are calling for modification 
action, 

As soon as possible, but in any case not later 
than 30 September, 1959, Britannia, Comet and 
Viscount aircraft must be equipped with approved 


altimeters having a presentation by which the 
probability of a 10,000ft reading error is 
removed. For compliance with this requirement 
currently approved types are: 0-35,000 ft Kelvin 
and Hughes type KAA.1504; and 0-50,000 ft 
Kelvin and Hughes type KAA.1603. 

In addition, all aircraft which operate at 
altitudes above 20,000 ft certificated after 16 
February must also be equipped with acceptable 
altimeters not later than 30 September, 1959. 
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and their application include selectable super- 
heat, integral furnace, single-pass header and 
three-pass header boilers. Babcock Integral 
furnace type boilers are very widely used in 
many of the world’s larger fast vessels, and the 
Selectable superheat boiler, which is a two drum 
single furnace type, has proved very successful 
for both naval and merchant service. A number 
of the well-known Union Castle ships are, for 
example, fitted with these boilers. 

Integral furnace boilers are two-drum boilers 
with a large furnace at the side having stud 
water walls. Inferior grades of oil can be burnt 
efficiently even at low ratings. Ships fitted with 
Integral furnace boilers have been built in British 
yards for the French Government (Soc. Gen. de 
Transports Maritimes 4 Vapeur), the Argentine 
Government, Svenska Lloyd, The British Tanker 
Company, the Anglo-Saxon Petroleum Company 
and many others. 

Babcock Selectable Superheat boilers were 
chosen by the Admiralty for the first post-war 
frigates, and since 1947 all frigates and guided 
missile vessels built, or building, have Babcock 
boilers. 

Single-pass header boilers are preferred when 
water conditions are good but the quality of fuel 
indifferent. The Dutch merchant navy have a 
number of cargo ships with these boilers, as also 
do Elders and Fyffes, the Overseas Tankship 
Corp., the British India Steam Navigation Com- 
pany and the Clan Line. 

The three-pass header boiler is the most rugged 
design of water tube boiler. With its straight 
tubes it has the advantage of being easily cleaned 
and repaired without waiting for the unit to cool. 
Such boilers have been extensively used in ships 
of the Ellerman and associated lines (Citifrine, 
Hall Line, etc.), in cargo ships built in Australian 
shipyards during the war (the major part of the 
boiler plant having been fabricated either in 
Babcock’s Regents Park works or in _ the 
Australian shipyards) and in many others. 

In short, Babcock are an example of a com- 
pany which must already be deriving a substan- 
tial part of its profits from its overseas subsidiary 
and associated companies among which the 
Commonwealth subsidiaries are of great import- 
ance. This trend is likely to continue. 


KEEP WATER 
OUT OF BALL BEARINGS 


Strict precautions should be taken to prevent 
water from contaminating oils used for the 
lubrication of ball bearings. If the oil is wet, 
failure of the balls by pitting may take place in 
less than half the normal time. 

Following the premature failure of some large 
ball races operating in the open without adequate 
shelter, laboratory tests have been carried out 
by the Mechanical Engineering Research Labora- 
tory, East Kilbride, to find what effect water 
in the lubricant had on pitting in ball bearings. 
The tests were made in a rig in which the rolling 
and sliding action of angular-contact ball 
bearings is simulated by a loaded steel ball 
rotating in contact with three similar balls in 
a specially designed race. For most of the tests 
conventional steel balls (En31) were used; 
five oils of widely different characteristics were 
tested in conditions ranging from extreme dryness 
to supersaturation with water. 

With all the lubricants and En 31 steel balls, 
the time before the start of pitting decreased as 
the water content increased. The performance 
of stainless steel balls was not affected by the 
presence of water in the oils, but their life is 
less than that of En 31 balls in any case. 

These experiments are part of a long-term 
investigation of the factors affecting the life 
and load-carrying capacity of ball and roller 
bearings. Further information is available from 
the Laboratory. 
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commune ese’ PERFORMANCE OF JENBACKH 
TWO-STROKE OIL ENGINES 


Comparison of Four-Cylinder 
and Single-Cylinder Types 


By Professor S. J. Davies, D.Sc(Eng.), Ph.D., M.I.Mech.E. 
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this article a comparison is made between the 

















































































































































WY ['serformance of the four cylinder oil engine, 
Jw200 and that of a single cylinder engine, 
’ 1w50 of the same design as that which was 
Ss reported on earlier.* These engines are two 
d from a series of engines with up to 12 cylinders, 
developing 50 b.h.p. per cylinder at 1,500 r.p.m., 
built by the Jenbacher Werke, Jenbach, Tirol, 
Aystria, to the designs of the Anstalt fiir 
Verbrennungsmotoren Prof. Dr. Hans List, of 
Graz. The cylinder bore is 150mm (5-9 in) 
and the piston stroke is 170mm _ (6:69 in), 
giving a swept volume per cylinder of 3 litres. 
They are used as power units for locomotives, 
© excavators and tractors, for driving pumps and 
q generators, and in ships. A transverse sectiun 
© x shown in Fig. | and the general appearance 
in Fig. 2. . 
To facilitate production and the provision of 
spares, a large proportion of the parts are 
' common. Four, six, eight and twelve cylinder 
> engines are in V-form with an included angle of 
» 9. For charging, Roots blowers are used for 
© up to three cylinders, while, for four cylinders 
© and upwards, centrifugal blowers are used. 
Each cylinder has two sets of inlet ports, one 
act on cach side of a single set Fee pom, Fig. 2. General Appearance of the four 
&. 4 Cc, 
* See ENGINEERING, 13, 20 and 27 June, 1952. cylinder JW 200 Jenbach oil engine. 
270 9.60 = i i. giving loop scavenging. Components are de- 
va Se 7 | |_| signed to give the greatest adaptability in 
260 9 | connection with all applications of the engines. 
. JW 200 JWs0 In the basic tests, the engine was run at a 
= Sate = OA Pen - L500RPM | series of constant speeds, 1,500, 1,250, 1,000 and 
ve 25 ’ oS > , vest | 750 r.p.m., and, at each speed, the loads were 
: aa ; o ae [| _ varied from light to full. The principal test data 
a Series C C * 1000" are given i able > necess; servati 
3" «0. Seri D D! i are given in Table I. The necessary observations 
= 13... ore 730 ~| are brake torque, r.p.m., and fuel consumption. 
2230+ = 
q b a . 1 TaBLe 1.— Data for Basic Tests 
=e 0 — B.m.e.p. | Fuel | Fuel, lb 
= a | Test No. | R.p.m. Ib per B.h.p. | Ib per | per b.h.p. 
S 10 b 0: maa sq. in | hour | per hour 
= | So: ots | 
et alg. | Al | 1,500 1-6 | — | 176 | — 
; 0200F _» — A2 | 1510 14-2 39-8 | 26-4 0-668 
= | yo | A3 1,500 | 28-4 79-2 36:7 0-464 
3 | io. \! A4 1500 | 42-7 | 118-3 47-7 0-403 
* 190+ wa} AS 1,497 56-9 157-5 59-4 0-378 
0 D A6 1,497 64-0 177°5 66-4 0-377 
‘ B' | AT 1,503 | 71-1 198-0 | 75-0 0-379 
—— A8 1,500 | 78:2 | 217-0 84-2 0-390 
180F -\C | ce! Pe - Oe Sos: cs : 
; B BI 1,245 1-6 12-4 os 
. Af-i  p2 1,245 | 142 | 32:5 | 19-9 0-612 
170 0 4p | B 1,248 | 28-4 | 65:8 | 28-7 0-437 
: | B4 1,250 | 42:7 | 98-6 | 38-0 0-388 
‘ Cc—_ BS | 1,255 | 49-7 | 115-0 | 43-0 0-374 
6b 0 B6 ..| 1,250 | 56:9 131-5 48-1 0-368 
7 Limit of B7 -.| 1,255 | 64-0 | 148-5 54-0 0-366 
nos ° , B8 am 1,248 71-1 164-0 60-3 0-370 
ql 0 Satisfactory B9 1,248 | 78-2 | 1803 | 67:5 0-376 
on ais BIO ..| 1,252 | 81-8 189-0 | 73-3 0- 389 
- : — " — 70 ~~ 80 C1 ~ : 7 
. 7 rer 1,000 1-3 a - 
BM EP, Lb per Sq In es 1,008 14-2 26-6 | 15-2 0-576 
= , _s pe ORS AR tae ES G3 | 1,005 28-4 53-0 22-7 0-428 
: 2 3 4 5 C4 | 1,007 | 42-7. | 79-5 30-3 0-381 
I EP Cg per S , CS | 1,010 56-9 106-0 38-4 0-363 
aie BME P, Kg per Sq Cm ENGINEFRING = C6 1,000 64-0 | 118-5 43-0 0-363 
Fie. 3 ee : ; C7 1,000 | 71-1 131-5 47-8 0: 366 
ig.3 (above) Brake Specific Consumption on b.m.e.p. Fig. 4 (below) Fuel per hour on b.m.e.p. 8 1,000 78-2 144-2 53-9 0-374 
‘ DI 747 | 41 5-7 : 
D2 .| 740 14-2 19°5 10-6 0-550 
D3 E 146 28:4 | =39+3 16°3 0-416 
) 12 D4 745 | 42-7 58-7 22-0 | 0-376 
9K G0 daa _ Jw ” DS .| 750 | 56-9 | 78-8 28-3 | 0-361 
Series A A ------ e---- 1,500RPM D6 .| 752 | 64-0 89-0 32°1 0-360 
we _—— D7 (| 745 «| The 98-0 35-3 0-361 
eo; Series B B —— i * D8 744 | 78-2 107-5 | 40-2 | 0-374 
Series C C x— «1,000 * _ 
70}+——+ Series D D' —-—+—- 750 # | 
2 730 & : The power was measured by a Schenk hydraulic 
E60} $4} _—__} | f | dynamometer. While a tachometer gave directly 
g fy the engine speed, the revolutions were also 
5-3 Pe eS Saw counted during the time to consume a measured 
@ $50 x r . > es . : 

Me — 23-( > Laeat quantity of fuel. From the counter, the time 
¥ 2 and the fuel quantity, the fuel consumption and 
= | the r.p.m. were calculated. In the Table the 

| brake torques are converted to b.m.e.p. During 
| Pe a iH | the tests the barometer stood at 28-9 in and 
- xc 
=< wat = 1 the room temperature was never below 67° F. 
ie oe | 7 Fig. 3 shows, for series A, B, C, D the specific 
1 consumption plotted on b.m.e.p., while curves 
= iH A’, B’, C’, D’ are the corresponding curves from 
i! the single cylinder engine. The limits of satis- 
30 40- 50 60 ad es factory exhaust are given for A, B, C, D. At 
BM EP, Lb per Sq In a b.m.e.p. of 64 Ib per sq. in, for which the brake 
3 20 i Pe 2 —39 —— a to Ho specific consumptions are minima, the values 
ERIN F : . se 7 >*4 ave [ven i ann aine 
ioe FMEP BM EP, Kq per Sq Cm given in Table II are obtained. 


ENGINEERING: Inspection of the curves in Fig. 3 shows that 
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THE DAVID BROWN 950 


A“ agricultural tractor incorporating a number 

of new features and design improvements 
has recently been demonstrated in Great Britain 
and Canada by the Tractor Division of David 
Brown Industries Limited. In accordance with 
the long established policy of the manufacturers, 
many of the design improvements have been 
based on the suggestions and field experience of 
farmers at home and abroad. Known as the 
David Brown 950 agricultural tractor, it is without 
doubt the best machine of its kind yet produced 
by the company and is said to have the most 
comprehensive standard specification yet offered 
by any manufacturer. 

A number of new techniques of design and use 
of materials have been incorporated in the 
engine, particularly in the bearings. The main 
bearings have aluminium tin steel-backed lower 
halves and white-metal steel-backed upper 
halves. Big-end bearings are also aluminium 
tin steel-backed. The crank pins and main 
are unhardened to give improved 
fatigue crack resistance for running in reticular 
aluminium tin bearings. The redesigned cylinder 
head and block have a cast-in water distributor 
tunnel in place of a loose steel tube, and cast-in 
injector bosses in place of copper sleeves, to 
keep the injector temperature down. Additional 
studs have been incorporated in the head to 
improve the stiffness of the sealing face. The 
tappets are mushroom headed to allow the use 
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Field Experience Lead; 


to Tractor Developmen 


of shorter push rods and so lighten the valye 
The distributor injection pump has a ae 
form which, together with specially develope, 
nozzles, gives much improved injection Charag 
teristics. In particular, cold starting is improve) 
by later injection of the fuel. 
The hydraulic lift system, incorporating the 
traction control unit, which can be seen in th 
foreground of the illustration, is operated 4 
pressure balanced gear pump which deliver 
64 gallons of oil per minute at a pressure g 
2,000 Ib per sq. in. The maximum lift capacity 
at the end of the links is 1,800 lb. The oil fo, 
the hydraulic pump is drawn through a |g 
fine-mesh gauze suction filter, located near thy 
centre of the transmission to prevent Pump 
starvation when working on slopes. A Magnetic 
filter inside the gauze prevents damage to th 
system by the ingress of small metallic particles 
It has also been observed that the magnetic 
filter helps to prevent the ingress of fine sili, 
particles but the reason is not yet fully unde. 
stood. Oil discharged from the system lubricates 
the transmission and the belt pulley unit. 
The four-cylinder four-stroke 2,705 cc diese! 
engine has a compression ratio of 17:1, a speed 
range of 700 to 2,200 r.p.m., and develops 
42 b.h.p. Its fuel consumption rate is 4 to 3 gall, 
per hr under normal running conditions. 





Concluding Design 


differences of this order obtain over a wide 
range of b.m.e.p. The improvement may be 
attributed to (a) the reduction in mechanical 
losses, (b) changes following the use of a turbo- 
blower instead of a Roots blower, (c) improved 
thermal efficiency following changes to the 
combustion chamber and the increase in com- 
pression ratio. 

Curves of fuel consumption per hour on 
b.m.e.p. are given in Fig. 4, and show the 
satisfactory general accuracy of the tests. The 
relative positions of the curves in each pair, 
AA’, etc., demonstrate the better overall 
performance of the four cylinder engine. On 
extrapolating the curves to cut the base line the 
values of frictional m.e.p. shown in Table III 
are obtained. 

The straight line portions of the curves are, 
of course, lines of constant indicated specific 
consumption. The values for points A3, A’3, 
C3, C’3, lying directly on the curves, and after 
conversion to indicated thermal efficiency, are 





TABLE I1.—Data Obtained with Minimum Specific Consumptions 





Revolutions per min 1,500 | 1,250 | 1,000 | 750 
Test series: | | 
Jw200.. ~—..|_ : 0-377: |: 0-366 =| 0-363 | 0-360 
Jws0 ae ..| 0-408 | 0-396 | 0-389 | 0-398 
Difference .. ..| 0-031 | 0-030 | 0-026 | 0-038 
Percentage of JWS50 | 7-6 7:6 | 67 95 
—_——_——_ — | —_$$$ —_— —_—— — 
TABLE III.—Values of Frictional M.E.P. 
Revolutions per min 1,500 1,250 1,000 750 
| 
| | 
JW200 is oa 23-0 | 19-0 16:0 | 14-0 
JWws0 sc si 25-3 _ 17-2 = 


TABLE IV.—Comparisons of Fuel Consumption and Thermal 
Efficiency for Four Cylinder and Single Cylinder Engines 


Indicated thermal 


| Indicated specific efficiency, 


consumptions 


per cent 
-_ ——— — | — - 
Revolutions per min | 1,500 1,000 1,500 1,000 
yWw200 0-256 | 0-274 50-8 47-5 
JW50 0-270 0-289 | 48-9 | 45-8 
Difference .. ..|-0-014 |—0-015 | + 1-9 + 1-7 
Percentage of JWSO _ _ 3-9 3-7 








given in Table IV. 


These percentages show the improvement 2-0 


to indicated thermal efficiency and to con- 
sumption, and account for about half of 
that given by the minimum brake values. 
The slopes of the straight line portions 
of the curves give the best values of indi- 
cated efficiency, and the progressive devia- 
tion upwards indicates a diminution of 
efficiency as load increases. Full load is 
developed at 71-1 Ib per sq. in and the 
amounts of deviation at this load for the 
two engines may be compared as follows: 





Series A A £ €’ 
Deviation, lb persq.in 7°6 9-6 4:0 4:3 


F M EP, Kq per Sq Cm 





Those for A’ and C’ are greater than those 
for A and C and confirm that, not only do 
A and C show higher maximum thermal 
efficiencies, but that this superiority is 
maintained at full load. 

The extrapolated values of frictional 
m.e.p. and the *‘ motored” values, A’ and 
C’, for the JWS0 engine from the earlier 
report are plotted in Fig. 5, together with 
the corresponding values of mechanical 
efficiency at full load, 71-1 1b per sq. in, 
and show the expected superiority of the 
four cylinder engine. 

The scavenging pressures and air consumptions 
were also measured. The former vary slightly 
with b.m.e.p. at constant speed but, measured 
in lb per sq. in, increase from 1-0 at 750 r.p.m. 
to 2-9 at 1,250 r.p.m. and to 4-3 at 1,500 r.p.m. 
The values of gross volumetric efficiency (air 
volume under suction condition/swept volume) 
at full load were 1°45 (1-34), 1-48 (1-38), and 
1-49 at 750, 1,000 and 1,250 r.p.m., respectively. 
The corresponding values for the JW50 engine 
are given in brackets and are somewhat lower. 
Two changes in the charging system were also 
investigated, namely, a change to rectangular 
machined ports, followed by reductions in the 
air supplied by reducing the impeller diameter 
of the blower from 216 to 206 to 200mm. The 
first change brought about increases in specific 
consumption which were attributed to an excessive 
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Mechanical efficiency as f.m.e.p. on r.p.m. 


air supply. With the reduced air supply with 
the smaller impellers, however, the original 
values were realised, the smallest impeller giving 
generally the best performance. ; 
During the tests two overall comparisons 
were made of lubricating oil consumption and 
fuel consumption, and gave, respectively, for 
the lubricant, 0-7 and 0-5 per cent of the com- 
bustible, the higher value being associated 
generally with higher speeds. These are excellent 
values for two-stroke engines. 
Altogether, the good results reported earlier 
for the single cylinder engine are confirmed, and 
with important improvements, for the four 
cylinder engine. 
Note.—The above is a shortened version of 
a report by the author. Copies of the full 
report may be obtained on application to the 
Jenbacher Werke, Jenbach, Tirol, Austria. 
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SIMPLIFIED MARINE RADAR 


urine the post-war years, since the innova- 
D tion of marine radar, some of the main 
jimitations to its usefulness have been the time 
consuming measurements and calculations re- 
ired to extract some of the more important 
vormation, and the complexity of the controls. 
These have been real problems to the non- 
echnical sailor and in an effort to overcome 
them, the British Thomson-Houston Company 
Limited have developed “* Escort ** as radar equip- 
ment which can be operated with a minimum 
of technical skill and which presents interpreted 
navigational information to the operator. ; 
Although Escort incorporates a number of 
purely technical developments aimed at im- 
proved range and reliability, the main object of 
this development has been one of ergonomics— 
to simplify the requirements in operator time 
and skill to provide a given output of navigation 
information. The two main features of the 
equipment achieve this object in the following 
manner. (1) The display system is designed to 
interpret the local situation, instead of only 
recording it, by use of “* chart plan ” presentation 
with “vantage point’ off-setting. (2) The 
number of operator controls has been kept down 
to the essential minimum. 


Chart Plan Presentation 


Four forms of presentation can be selected 
to meet different situations. The most important 
one, known as chart plan, is that in which the 
centre of the rotating sweep (the ship’s position) 
is moved across the picture in the direction of 
the heading marker at a speed corresponding to 
that of the ship. This endows the picture with 
a fixed frame of reference. Echoes from station- 
ary objects appear stationary whilst those of 
moving objects can readily be spotted by the 
afterglow trail on the screen, which also indicates 
the direction of movement. A repeater from a 
transmitting compass, and a pair of contacts 
on an electric log generate the translatory move- 
ments which correct for the ship’s movement, and 
stabilise the frame of reference of the display. 

This form of presentation is called chart plan 
because of its similarity in use to plotting on a 
chart. It gives at a glance information which 
could be obtained from a conventional relative 
plan position indicator (PPI) only by timed 
observations and the use of tables. The true 
course of other ships, and the identification of 
buoys and other stationary objects by the absence 
ol movement on the screen, are examples. In 
the normal relative PPI display, all objects 
(except own ship) would appear to be moving, 
and it is a matter of analysis to distinguish one 
type of object from another and to determine the 
direction of a moving object. 

One important feature of relative PPI is that 
the closest approach distance is readily estimated 
by extending the afterglow trails of other vessels 
past the ship’s own position. In order not to 
lose this facility, the second form of Escort’s 
display is one in which the chart plan generators 
are temporarily arrested, so that the tails of 
echoes will turn and indicate their relative 
courses, 

The other two displays are: “* North upwards ” 
and “ Ship’s head upwards.” The latter requires 
neither compass nor log, and could be a useful 
standby in the event of a breakdown of these or 


any other part of the chart plan computer 
system, 


Vantage Point Off-Centring 


With chart plan presentation the ship's own 
ee moves across the face of the display 
frome aically has. to be reset. It is started 

4 point two thirds of a radius away from 


An Ergonomic Study 


of the Unskilled Operator 


the geometric centre of the display, and is allowed 
to move through the centre and approximately 
one third of a radius beyond, so that it will require 
resetting at intervals dependent upon the scale 
of the display in use and the ship’s own speed. 
For example, a twelve-knot ship on the twelve- 
mile (nautical miles) scale will need to be reset 
every hour; an eighteen-knot ship on the six- 
mile scale will need resetting every twenty 
minutes. 

Three problems arise with resetting: the right 
time for it to occur, the choice of position to 
off-centre the reset, and the speed of resetting. 
The optimum resetting position is one from 
which the ship’s heading lies through the centre 


(1) ** Own Ship,” using deep water channel into Southampton. 


(3) Channel buoys. 
(5) Ferry. (6) Small craft. 


moored in Cowes Roads. 
and leaving Southampton. 


of the picture, although this will generally not 
be diametrically opposite to the position from 
which the reset was made, since changes of 
course may have occurred. The optimum dis- 
tance for off-centring is considered to be two- 
thirds of a radius. These two conditions define 
the vantage point system used in Escort. The 
co-ordinates of this point are continuously present 
in the chart plan computer, available for use in 
the resetting operation. This operation is 
carried out automatically, when an assigned 
boundary line has been crossed on the picture. 
However the automatic reset can be delayed 
manually if a reset is about to occur at an instant 
when uninterrupted observation would be pre- 
ferred. 

The drawing shows an example of the vantage 
point system. Suppose the ship has followed 
the course marked 1234. It will reset auto- 
matically on reaching the line “reset 1,” to 


(2) Shipping 
(4) Large vessels entering 
(7) Calshot spit light 
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Fig. 1‘ Escort” display unit. 





Fig. 2. The Solent—with chart plan 
presentation on 3 mile range scale. 


position 5 where its heading lies through the 
centre of the picture. If the reset threatened to 
occur at an inconvenient moment, the display 
selector switch could be moved to “reset 2,” 
in which case resetting would occur on that line. 
If the ship had not turned at point 3, but had 
proceeded on a straight course, the computer 
would have selected an east-west threshold for 
resetting, namely at 6, or if delayed, at 7. It 
would then have reset to 8. There are two other 
sets of thresholds, covering the ship’s travelling 
south and west, and the appropriate one is 
always selected automatically. 

In addition to choosing the time and place 
for resetting, the vantage point system performs 
the operation quickly. This is important because 
all the time resetting is going on, the returned 
echoes are being smeared across the face of the 
tube. To find the optimum resetting position 
manually may take several seconds allowing 
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one or more revolutions of the aerial and thus 
smudging the entire picture. Vantage point 
resets electronically, before the aerial has 
rotated more than two degrees. 

There can be little doubt that chart plan 
presentation and vantage point resetting opti- 
mise the presentation of navigation information 
to the less technically minded and assist the 
skilled navigator by giving more information 
visually. 


Controls 


The manual controls have been kept down to 
an essential few. This has been made possible 
by the automatic operation of vantage point 
off-centring and another automatic device known 
as “ auto-trim picture alignment.” This feature 
automatically corrects the picture orientation for 
each position of the display selector switch, and 
is of particular importance with a north upwards 
picture where incorrect alignment would not be 
immediately obvious from the display. Auto- 
matic picture alignment offers a further safe- 
guard by incorporating a means of monitoring 
itself—a warning light comes on if a heading 
error builds up beyond a few degrees. 

To enable the bearings of echoes to be readily 
determined when the display is off-centred, an 
electronic bearing marker is provided. To 
simplify its use, the bearing is arranged to be 
read from the same cursor around the circum- 
ference of the display tube as is used to indicate 


Construction 


for re-built 


s part of the British Railways’ programme of 
A modernisation, Oxford Road Station in 
Manchester is being rebuilt with a conoid shell 
roof constructed almost entirely of timber. 
The roof has just been erected. 

The station will consist of a roofed concourse 
and five platforms, the concourse being on a 
tapering site fixed by the position of the existing 
platforms, and conoid shells were chosen for the 
roof structure chiefly because this form of con- 
struction easily accommodates a triangular site. 
Other requirements were uninterrupted floor 
space and good natural lighting but timber shells 
were also chosen to reduce the foundation loads. 

British Railways prepared the design for the 
new station in consultation with the engineering 
research department of the Timber Development 
Association, which has pioneered timber shell 
roof design in this country. 

The concourse is roofed with three conoids 
spanning from 97 ft 3 in maximum to 41 ft 6 in 
minimum. The shells are supported on glued 
laminated timber arches and ties which have been 
prefabricated and transported to the site in two 
sections—an exception was the rear edge frame 
which was being prefabricated in one unit. The 
shells, which have been constructed on site, are 
made up of three layers of tongued and grooved 
boarding, nailed and glued. They are canti- 
levered forward partly in order to preserve 
structural balance and partly to prevent glare. 
The inside will be weatherproofed using the 
** Evode ” process and finishing with aluminium 
spray. 

The five platform canopies are formed by 
cylindrical timber shells cantilevering 12 ft and 
spanning 34 ft 10 in, supported on glued lamin- 
ated timber bents. They have been prefabricated 
in sections 34 ft long. The upper edge beam of 
the shell, which is covered with tongued and 
grooved boarding laid diagonally, forms the 
valance running along the outside edge. The 
rear edge beam and the guttering are in plywood. 
Small openings in the shell provide natural 
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the direction of the reference 
movable graticule. 


lines on the 


Electronic Aids 


Directly below the picture are five small panels 
which light up for abnormal! conditions of the 
equipment. Two of these, “gain low” and 
** differentiator in,” serve to remind the operator 
that he has himself switched in one of these 
special aids to picture analysis. The other 
three, “L.O. Tune,” ‘“‘ heading error,” and 
“voltage regulator,” give warning of faults or 
maladjustments which might otherwise not be 
observed. In addition to these checks, there is 
an echo box performance monitor. It is con- 
trolled by a ferrite polarisation in the wave-guide 
which confines its output to an arc of about 6°, 
astern. Unlike other monitors of this type, the 
ferrite rotator is purely electrical and has no 
moving parts, thus introducing a high order of 
reliability by comparison with electromechanical 
devices. Silicon junction diodes are used as 


. power rectifiers in order to maintain a high order 


of reliability. 


Manufacturer’s Specification 


The manufacturer’s specification, which can 
be obtained from the British Thomson-Houston 
Company Limited, Blackbird Road, Leicester, 
contains full details of technical data. Among 
the more interesting of these are the following: 





TIMBER CONOID ROOFS 


railway station 


lighting. The north lights on the canopies and 
the openings in the canopies will be glazed with 
glass fibre reinforced plastics. 

The timber used throughout is western hemlock 
and the contractors for the entire timber structure 
are Tinker and Young Limited, Manchester. 

The advantages of timber shell construction 
were first demonstrated in the multiple hyperbolic 
paraboloid roof which was built for the Wilton 
Royal Carpet Company in 1957. Several more 
paraboloid timber shells are now under construc- 
tion, but the timber conoids for Oxford Road 
Station are believed to be the first conoid roofs 
of any kind in this country and the first timber 
conoids in the world. 


SAFETY ON SITE 


Recommendations on the safety precautions 
which should be taken on civil engineering sites 
have been issued by the Federation of Civil 
Engineering Contractors in a small pocket size 
booklet, Safety Guide, price 1s. The recommen- 
dations are based on the analysis of over 3,000 
accidents which have occurred on sites. The 
Federation, whose address is Romney House, 
Tufton Street, London, SWI, have asked that 
firms should distribute copies to their staff. 


TEMPORARY STRUCTURES 


Lightweight pin-jointed structural members for 
quickly assembling temporary structures have 
been developed by Guyrex Equipment Limited, 
25 Craven Street, London, WC2. The members, 
either of box or H-section, and sherardised, are 
designed for a working load of 5 tons in both 
tension and compression. Reinforced tongues 
interleave as clevises for connection by single 
high-tensile steel bolts. 
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Fig. 3 
** Vantage Point” off-centring 


Illustration 4 

















Display System 
Range scales 
Min. range 
Range accuracy ‘6 
Range discrimination 
Bearing accuracy 











3, 14, 3, 6, 12, 24, and 48 nautical miles 
i mh ae .» 3 yards 











2 
- £2 
-» 30 yards 

4. i 





Aerial System 
Horizontal beam width ee x es a 
Vertical beam width .. >i se — 
Maximum side-lobe 32 dB down on main beam 























NOVEL 
BRIDGE REPLACEMENT 


In connection with British Railways’ electrifi- 
cation of the Eastern Region lines in the east 
London area, it has been necessary to reconstruct 
a number of bridges and a rail-over-road bridge at 
Bethnal Green has presented a special problem. 
The bridge comprises six separate spans, of 
50 ft span, side by side, each carrying one line, 
and each span has had to be replaced by new 
bridgework. The use of rail-mounted cranes 
was precluded by the overhead wires alread) 
installed during the Liverpool Street-Southend 
electrification. Neither was rolling-in of the 
new girder-work from the side a practical propo- 
sition. Reconstruction has therefore been under- 
taken by a method which is believed to be novel. 
The road below was closed to vehicular traffic 
and a timber trestle built to support steel way: 
beams below each rail. This enabled the old 
girders to be removed and the abutments pre 
pared for the new. The new spans, each weigh- 
ing 40 tons, were assembled at the works of the 
contractor, Joseph Westwood and Compaty 
Limited, Millwall, and brought to the nearby 
Spitalfields railway yard 
At Spitalfields the span was transferred t0 4 
Salmon wagon and made up into a train with two 
other Salmon wagons fitted with squat tower 
and low-slung slewing jibs. During a nigh 
occupation of the track the waybeams and old 
track were taken out using a 5 ton short-jib crane 
which could work below the overhead equipment. 
The new span was brought up to the work along 
the track leading to the gap to be bridged. The 
two “ tower-wagons *° were brought alongside on 
the adjacent tracks, the new span picked-up. 
carried forward and dropped into position. 
The operation took 9 hours. This expediet! 
was later repeated for each of the four interné 
spans. : 
For the Bethnal Green bridge one of the outside 
spans has been replaced by rolling-in a new! 
placed adjacent internal span and then repeating 
the technique for the internal span. The other 
side span can be tackled using stcam cranes 
standing in Spitalfields Yard. 
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MEETINGS AND PAPERS 


' ociation of Supervising Electrical Engineers 


ONDON Travel,” J. P. Flitcroft. North London Branch. 
wood Gree hy Hall, Wood Green, N22. Wed., 1 April, 
0 


MANCHESTER, in Lighting for Commerical and Industrial 


Wilcock. Manchester Branch. Engineers’ 


b 
polling ort Square Manchester. Wed., | April, 7 p.m. 
TON 
alias Practices,” by P. A. Force. Southampton 
ooh. Polygon Hotel, Southampton. Thurs., 2 April, 
8 p.m. 


British Institution of Radio Engineers 

MALY ee High-Quality Frequency-Modulation Broadcast 
Receiver Employing a Pulse-Rate Discriminator,” by P. 
Baxandall. South Midlands Section. Winter Gardens, 
Malvern. Thurs., 2 April, 7 p.m. 
MANCHESTER We ee ‘ 

‘Principles of Transistor eee. _by B. R. A. Bettridge. 
North Western Section. College of Technology, Sackville 
Street, Manchester, 1. Thurs., 2 April, 6.30 p.m. 


British Interplanetary Society 


— Implications of Radio Astronomy in the Fields of 
Navigation, Guidance and Communication,” by C. M. Cade. 
Caxton Hall, off Victoria Street, SWI. Sat., 4 April, 6 p.m. 


Building Centre 

NDON aa ; 
Wins on “Dry Rot,” exhibited by Sir John Gallwey and 

Partners Ltd. Wed., | April, 12.45 p.m. 


Chemical Engineering Group 
MANCHESTER 
“Titanium and Its Alloys as oe of Construction for 
Chemical Plant,” by Dr. . J. Bowen. The University, 
Oxford Road, Manchester. , 3 April, 6.30 p.m. 


ote Guild 
EDINBURGH ; 
‘Town and Country Planning,” by J. McGuiness. Luncheon 
Meeting. East of Scotland Branch. Scottish Liberal Club, 
109 Princes Street, Edinburgh. Mon., 6 April, 12.45 for 1 p.m. 


Helicopter Association 
LONDON 
French Helicopter Developments,”’ by L. F. G. Legrand. 
Royal Aeronautical Society, 4 Hamilton Place, WI. Fri., 


10 April, 6 p.m. 
Illuminating Engineering Society 
EDINBURGH 


Annual General Meeting. Edinburgh Centre. 
South St. Andrew Street, Edinburgh. Wes., 


Institute of Metals 


YMCA, 14 
1 April, 6.30 p.m. 


OXFORD 

Annual General Meeting. Coloquium on ** Modern Joining 
Techniques, Comprising (a) Electron Bombardment; (6) Ultra- 
sonic Applications; and (c) Non-Metallic Bonding. Oxford 
Local Section. Cadena Café, Cornmarket Street, Oxford. 
Tues., 7 April, 7 p.m. 


Institute of Petroleum 
LONDON 
*Hypoid Gear Lubricants and Additives,” 
N. E. F. Hitchcock and E. 
5.30 p.m.* 


by J. S. Elliott, 
D. Edwards. Wed., 1 April, 


Institute of Refrigeration 
LONDON 
“Measurement and Determination of Noise in Small Refri- 
gerating Machines,” by W. R. Hall. Institute of Marine 
Engineers, 76 Mark Lane, EC3. Thurs., 2 April, 5.30 p.m.* 


Institution of Civil Engineers 
LONDON 
“Economics of Framed Structures,’ 
7 April, 5.30 p.m 
MANCHESTER 
‘Remedial Works to Scour Pipe at Alwen Reservoir,” by 
K.M. Vine- Lott; and “* Tuffley Road Bridge on the Gloucester 
By-pass,” by L. E. May. North Western Association. 
Engineers’ Club, Albert Square, Manchester 2. Thurs., 
2 April, 6.30 p.m. 


"by L. R. Creasy. Tues., 


Institution of Electrical Engineers 
LONDON 
Discussion on ** 


Women in Engineering,” 
Jackson. Thurs., 


2 April, 5.30 p.m. 

Discussion on* ‘ Co- operation Between the Electricity and Gas 
Industries,” opened by F.C. Smith. Mon., 6 April, 5.30 p.m.* 
‘ Discriminators (Frequency Modulation Detectors), with 
Particular Reference to the Bond Disc,’ * by S. J. Read. London 
Graduate a ‘ econ Section. Wed., | April, 6.30 p.m.* 

BIRMINGHA 

he Provision of Adequate Electrical Installation: (a) ‘* In 
Houses,” by C. C. Hyhams and (5) “In Multi- Storey Flats 
and Houses,” by C. A. Belcher. South Midland Centre. 
College of Technology, Gosta Green, Birmingham. Mon., 
6 April, 6 p.m.* 
EDINBURG GH 
“Recent Advances in Speed-Changing Motors,”’ by Professor 
fot nee. %, South East Scotland Sub-centre. Carlton 
orth Bric 

GLA ASGOW ge, Edinburgh. Tues., 7 April, 7 p.m. 
“Investigations of Power Follow-Current Phenomena Using 
+ Synthetic Power Source,” by Dr. L. L. Alston and Professor 
; M. Bruce. South West Scotland Sub-centre. Institution 
C Engineers and Shipbuilders in Scotland, 39 Elmbank 
Fescent, Glasgow, C2. Wed., 8 April, 7 p.m. 


opened by Sir Willis 


LIVERPOOL 
anual eas Meeting. ‘* Artificial Fibres,’ by Dr. P. T. 
landring. Mersey and North Wales Centre. Royal Institu- 


PORT: acne: Street, Liverpool. Mon., 6 April, 6.30 p.m. 


Annual General Meeting. 
R F. Boyd. 

tricity Board, 
p.m.* 


YORK 


a Relation Between Picture Size, Viewing Distance and 
— Quality.” by L. C. Jesty. North Midland Centre. 
cyal Station Hotel, York. Tues., 7 April, 7 p.m. 


** Rockets and Satellites,” by Dr. 
Southern Centre. Canteen, Southern Elec- 
Drayton, Portsmouth. Wed., 8 April, 6.30 


BIRMINGHAN , Institution of Electronics 


Electronics in Industry, Including Computer Applications,” 


by J. S. Evans. Midlands Division. New College of Tech- 
nology, Gosta Green, Birmingham 4. Fri., 10 April, 7 p.m. 


Institution of Engineering Inspection 
BIRMINGHAM 
‘Control and Inspection of Resistance Welding,” by C. L. 
Railton. Birmingham Branch. Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham 2. Wed., 
8 April, 6.30 p.m. 


institution of Heating and Ventilating Engineers 
GLA 
pony of Methods of Pressurisation for Medium and High- 
Pressure Hot-Water Systems,” by J. R. Kell. Scottish Branch. 
Scottish Building Centre, 425 Sauchiehall Street, Glasgow, C2. 
Tues., 31 Mar., 7 p.m. 


Institution of Highway Engineers 
LONDON 
“Some Technical and Administrative Problems Arising on 
Motorways in Great Britain,” by J. D. W. Jeffery. Institution 
of Structural Engineers, 11 Upper Belgrave Street, SWI. 
Fri., 3 April, 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON 
Technical Film Show. Fri., 3 April, 6 p.m.* 
“Transport on and Under the Sea,” by W. A. Crago and 
E. Norton, being the 1959 Leonardo da Vinci Lecture for 
pupils of grammar and public schools. Tues., 7 April, 10 a.m. 
and 2.45 p.m. (By invitation.) 
LINCOLN 
** Modern Aids in the Design of Railway Bogies,” 
Manser. East Midlands Branch. 
Wed., 8 April, 7.15 p.m. 
SWANSEA 
** Manufacture of Small Steel Castings by New Moulding 
Techniques,” by C. B. Carter. South Wales Branch. South 
Wales Electricity Board’s Demonstration Theatre, Kingsway, 
Swansea. Tues., 7 April, 6 p.m. 


Institution of Production Engineers 
BELFAST 
“ Application of Modern Production Control Techniques,” 
by T. W. Price. Northern Ireland Section. Kensington 
Hotel, College Square East, Belfast. Thurs., 9 April, 7.30 p.m 
LUTON 


by A. W. 
Technical College, Lincoln. 


Annual General Meeting. ‘Cutting Tool Research and 

Development,”” by L. Holland. Luton Graduate Section. 

Town Hall, Luton. Thurs., 2 April, 7.30 p.m. 
WOLVERHAMPTON 

** Materials Handing,” by L. J. Hoefkens. Wolverhampton 

Section. Wolverhampton and _ Staffordshire College of 

Technology, Wulfruna Street, Wolverhampton. Wed., 8 April, 


7.15 p.m. 


Institution of Public Health Engineers 
LONDON 
Discussion on “ Safety Precautions in Public Health Engineer- 
ing Works,” opened by W. P. Cox. Caxton Hall, off Victoria 
Street, SWI. Mon., 6 April, 6 p.m. 


Institution of Railway Signal Engineers 
LONDON 
Annual! General Meeting. Institution of Electrical Engineers 
Savoy Place, Victoria Embankment, WC2. Thurs, 9 April, 
6 p.m.* 


Institution of Structural Engineers 
LONDO 
* The Design and Construction of the New Ship Hydro- 
dynamic Laboratory Buildings and Tanks at Feltham, Middle- 
sex,” by A. E. Hewitt. Thurs., 9 April, 6 p.m.* 
BIRMINGHAM 
Annual General Meeting. 


‘Modern Tubular Structures,” 


by G. B. Godfrey. Midland Counties Branch. James Watt 
Memorial Institute, Great Charles Street, Birmingham 
Thurs., 2 April, 6.30 p.m.* 

BRISTOL 
Annual General Meeting, at 6 p.m.* “ Design, Model 


Analysis and Testing of an 83 ft Span Interconnected Portal 
Frame Grillage,”” by Derek Bond, at 7 p.m. Western Counties 
Branch. University Engineering Laboratories, The University, 
Bristol. Fri.. 3 April. 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 
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Junior Institution of Engineers 

LONDON 
Technical films exhibited through the United Kingdom Atomic 
Energy Authority. Fri., 3 April, 7 p.m. 

BIRMINGHAM 
Repetition of presidential address on “* Inspiration and Integra- 
tion,” by W. M. Larke. James Watt Memorial Institute, Great 
Charles Street. Birmingham. Wed., | April, 7 p.m. 


Leeds Metallurgical Society 

BRADF ORD 
“Special Steel Manufacture,’ by D. Hall. 
the Low Moor Alloy Steel Co., Ltd., 
includes a visit to the works. Thurs., 


At the works of 
Bradford. The meeting 
2 April, 7.15 p.m. 


Liverpool Metallurgical Society 
LIVERPOOL 
Annual General Meeting. ‘‘ Boron in Steel,” 
ing. Department of Metallurgy, 
low Hill, Liverpool 3. Thurs., 


by F. B. Picker- 
The University, 146 Brown- 
9 April, 7 p.m. 


Manchester Statistical Society 
MANC HESTE 
* Recent a in the Measurement of Productivity 
in the Textile Industry,” by . Tippett. Industrial 
Group. Portico Library, 57 Mosley Street, Manchester. 
Fri., 3 April, 6 p.m. 


Newcomen Society 


LONDON 
* Drive to Stones in Windmills,” by Rex Wailes; and “* Danish 
Windmills,” by Anders K. Jesperson. Wed., 8 April, 5.30 p.m. 


North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE UPON TYNE 
* Resistance and Propulsion of Trawlers,”’ 
T. P. O’Brien. 
Tyne. Fri., 


) by D. J. Doust and 
Neville Hall, Westgate Road, Newcastle upon 
3 April, 6.15 p.m.* 


Radar and Electronics Association 
LONDON 
** Thermonuclear Research,” by Dr. T. E. 
Society of Arts, John Adam Street, 
April 6, 6 p.m.* 


Allibone. Royal 
Adelphi, WC2. Mon., 


Royal Aeronautical Society 


PRESTON 
“The Art of Developing Aero Engines,” by A. C. Lovesey. 
Preston Branch. Bull and Royal Hotel, Preston. Thurs., 
9 April, 7.30 p.m. 
Sheffield Metallurgical Association 
SHEFFIELD 
‘Titanium: Its Production and Properties,” by J. W. S. 
Stafford. BISRA_ Laboratories, Hoyle Street, Sheffield. 


Tues., 31 Mar., 7 p.m. 


Society of Chemical Industry 
LONDON 
Spring Lecture on “ Studies of the Influence of Chemical 
Factors on the Corrosion of Metals” by Professor W. 
Feitknecht. Corrosion Group. Tues., 14 April, 6.30 p.m. 


Society of Engineers 
LONDON 
“Sonics,” by George Constantinesco. 


Geological Society, 
Burlington House, Piccadilly, WI. Mon., 


6 April, 5.30 p.m.* 


Society of Instrument Technology 

CHELTENHAM 

Annual General Meeting. ‘ Automation Behind the Iron 

Curtain,” by J. F. Coales. Cheltenham Section. The 

Rotunda, Cheltenham. Fri., 10 April, 7.30 p.m. 
SHEFFIELD 

Annual General Meeting. ‘Instrumentation and Auto- 

matic Control at the Works of the Imperial Chemical Industries 

Ltd., at Billingham,” by C. H. Gregory. South Yorkshire 

Section. The University, St. George’s Square, Sheffield 1. 

Wed., | April, 7 p.m. 


West of Scotland Iron and Steel Institute 
GLASGOW 
Annual General Meeting. Symposium on ‘* Open-Hearth 
Furnace Maintenance.” Fri., 10 April, 6.45 p.m.* 


Meetings 
Particulars for this feature should 


reach the Editor not later than three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCI. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCl. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough Gardens, London, 
SW (TATe Gallery 9371.) 

Building Tome, 26 Store Street, London, WCI. 
5400.) 

Chemical Engineering Group, 14 Belgrave Square, London, SWI. 
(BELgravia 3647.) 

Engineers’ Guild, 78 Buckingham Gate, London, SWI. 
7315.) 

Helicopter Association of Great Britain, 4 The Sanctuary, 
London, SWI. (ABBey 5160.) 

a Engineering Society, 

1. (ABBey 5215.) 

Institute Or Metals, 
(BELgravia 3291.) 

Institute of Petroleum, 61 New Cavendish Street, London, W1. 
(LANgham 3583.) 

Institute of Refrigeration, New 
Bridge Street, London, EC4. 

Institution of Civil Engineers, 
SW. (WHItehall 4577.) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (TEMple Bar 7676.) 

Institution of Electronics 78 Shaw Road, Thornham, Rochdale, 
Lancs. (Oldham Main 6661.) 

Institution of Engineering Inspection, 28 Victoria Street, London, 
SWI. (ABBey 3794.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158.) 

lnstioution of Highway Engineers, 47 Victoria Street, 
SWI. (ABBey 3891.) 

Institution of Mechanical Engineers, | Birdcage Walk, St. James’s 
Park, London, SWI. (WHItehall 7476.) 


(MUSeum 


(ABBey 


32 Victoria Street, London, 


17 Belgrave Square, London, SWI. 


Bridge Street House, New 
(CENtral 4694.) 


Great George Street, London, 


London, 


Institution of Production Engineers, 10 Chesterfield Street, 
London, WI. (GROsvenor 5254.) 

Institution of Public Health Engineers, 
London, SWI. (VICtoria 3017.) 

Institution of Railway Signal Engineers 
Weedon, 222 Marylebone Road, London, 
sador 7711.) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, SWI. (SLOane 7128.) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWI. (VICtoria 0786.) 

Leeds Metallurgical Society. Apply to Dr. P. 
University, Leeds 

Liverpool Metallurgical Society, Greenhithe, Grosvenor Road, 
St. Helens, Lancs. (St. Helens 5879.) 

Manchester Statistical Society: Industrial Group. 
Mr. T. J. Lunt, Ferranti Ltd., Hollinwood, Lancs. 

Newcomen Society, Science Museum, Exhibition Road, London, 
SW7. (KENsington 1793.) 
North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne |. (Newcastle 20289.) 
Radar and Electronics Association, 83 Portland Place, London, 
WI. (LANgham 8183.) 
Royal Aeronautical Society, 
(GROsvenor 3515.) 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865.) 

Society of Chemical Industry, 14 Belgrave Square, London, Swi. 
(BELgravia 3681.) 

Society of oe Abbey House, 
(ABBey 7244.) 

Society of Instrument Technology, 20 Queen 
London,W1I. (LANgham 4251.) : 

West of Scotland Iron and Steel Institute, 39 Elmbank Crescent, 
Glasgow, C2. (Central 5181.) 


118 Victoria Street, 


Apply to Mr. R. L. 
NWI. (AMBas- 


Feltham, The 


Apply to 


4 Hamilton Place, London, WI! 


Victoria Street, London 


Anne Street, 
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Book Reviews 





Special Relativity for Physicists. By G. STEPHEN- 
SON and C. W. KILMISTER. Longmans, Green 
and Company Limited, 6 and 7 Clifford Street, 
London, WI. (18s) 


For the engineer, Newtonian concepts in 
mechanics have remained valid and for most 
engineers will continue to provide the basis for 
the comprehension of all phenomena likely to 
interest them. However, with the developments 
in nuclear energy some engineers are making use, 
in their calculations, of at least one consequence 
of the theory of relativity, namely the Einstein 
mass-energy relationship and it is possible that 
further developments in nuclear technology may 
require more knowledge of relativistic effects. 
Hence the publication of a book which gives an 
adequate account of the special theory, provided 
it does not require the reader to be versed in 
the more esoteric domains of the higher 
mathematics, should be welcomed. 

This book may be described, to quote the 
words on the jacket, as . an up-to-date 
account of the special theory of relativity. It 
is suitable for students reading for an honours 
degree course in physics or mathematics and 
contains a large number of applications of 
interest to the research physicist and electrical 
engineer.” The theory, as the writers claim, is 
developed without any loss of mathematical 
completeness entirely in terms of three-dimen- 
sional vector analysis and no knowledge of the 
tensor calculus is assumed. The book is, 
however, not one for the casual amateur seeking 
a simple exposition of the theory of relativity, 
but an attempt to give the serious reader the 
basis of the theory as well as its applications 
within, in fact, the span of exactly 100 pages. 

Thus, with little preamble, the failure of the 
Newtonian transformation to leave Maxwell’s 
equations invariant is demonstrated and sub- 
sequently the Lorentz transformation is deduced 
from the requirement that the electromagnetic 
wave equation and Newton’s law of inertia 
should be invariant under transformation. The 
additional theoretical support for the Lorentz 
transformation is discussed and full reference 
is made to various original sources for more 
general considerations. The treatment, in a 
few pages, of the experimental background is 
a little scanty and likely to be adequate only for 
the physicist, a certain amount of familiarity 
with mathematical physics being assumed on the 
part of the reader. 

In the second chapter the concepts of the 
four-vector and six-vector are introduced and 
by deducing the property of invariance of the 
scalar product of two four-vectors, the con- 
sequences, for kinematics, of the Lorentz 
transformation are simply demonstrated; (this 
atter remark is perhaps a little favourable as 
some sections have to be worked hard upon 
and occasionally such remarks as “‘ it is instantly 
seen that...” are slightly exasperating). A section 
is devoted to the well-known “ clock paradox,” 
which has been the subject of recent controversy, 
but it is pointed out that the resolution of the 
paradox requires the application of the general 
theory since accelerated observers are involved. 
The authors have confined their discussion to a 
case which complies with the basis of the special 
theory. Thus three observers in relative motion 
are considered, one of them to be regarded as 
stationary, the other two travelling in opposite 
directions with equal velocity and exchanging 
synchronising signals. Thus, instead of con- 
ducting the experiment with twins, one on earth, 
the other on a space ship, in this case triplets 
are used and the second one does not come back. 

The third chapter deals with the applications 
of the Lorentz transformation to optics and 
dynamics and this is perhaps the most useful 
part of the book to the non-physicist. By the 





MATHEMATICAL CONCEPT 


use of the four-vector concept, relations for the 
transformation of force and mass are obtained 
and the Einstein mass-energy relation is deduced. 
Various problems such as motion under a 
central force and motion with variable rest-mass, 
leading to the relativistic motion of a rocket 
(of interest to the space-travel enthusiast!) are 
also dealt with. The final chapter contains 
sections on relativistic hydrodynamics, planetary 
(and electron) orbits, the relativistic correction 
to the Child-Langmuir law (relating the space- 
charge current in an electron tube to the 
accelerating potential difference), the Compton 
effect and some other problems in atomic 
physics. The discussion on relativistic hydro- 
dynamics is limited to formulating the equations 
in a form which is Lorentz invariant, as there is 
no phenomenon in pure hydrodynamics (pure 
in the sense that electromagnetic effects are 
absent) in which the relativistic effects are likely 
to be observable. However, apart from the 
purely academic value of this section, interested 
readers will find the treatment of these equations 
(of continuity and momentum) of value in 
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understanding the approach adopted in Passin 
from the use of Newtonian to relativistic gp, 
cepts when dealing with the motion of 4 
continuum as distinct from a discrete Particle 
The later sections, dealing with the uncertain, 
principle and the Dirac wave equation have 
suffered somewhat from over-compression of 
the subject matter, so that a certain familiariy 
with these aspects on the part of the reader 
required. 

A few sections in the book would have bene. 
fited if more space could have been allotted tg 
discussion of some of the physical difficulties 
For example, in the discussion on the ¢op. 
servation of energy and momentum in collisions 
it is not made clear in what way the proof js 
limited to elastic impacts. Throughout the 
book one gains the impression that the authors 
have not wasted any space and indeed are to be 
complimented for presenting the theory in q 
logical, self-contained, though somewhat formal 
manner, within the confines (in terms of today’s 
prices) of an inexpensive book. 

J. W. Raity 


CUTTING OUR LOSSES 


The Efficient Use of Fuel. Ministry of Power. 
Second Edition. Her Majesty's Stationery 
Office, York House, Kingsway, London, WC2. 
(35s) 


The Efficient Use of Fuel, sponsored by the 
education sub-committee of the fuel efficiency 
committee of the Ministry of Fuel and Power, 
was first published in 1944. It was the result of 
a co-operative effort by leading authorities in all 
branches of fuel technology and it was intended, 
not only as a‘ comprehensive textbook for 
students, but also as a practical reference book 
for engineers in industry who were then con- 
cerned with maintaining maximum production 
on inadequate fuel supplies. At that time the 
consumption of coal by industry was 41 million 
tons, compared with a fuel oil consumption of 
about half a million tons. By 1957, in terms of 
coal equivalent, the industrial and commercial 
consumption of fuel oil had risen to 9 million 
tons, that of coal being 37-5 million tons. 

The first edition of the book was an immediate 
success, since there was no other dealing in the 
same way with the theory and practice of the 
use of fuels of all kinds—solid, liquid and 
gaseous. The scope and practical usefulness of 
the book made it unique. 

The new edition is again a co-operative work 
by leading fuel technologists, organised and 
edited by the Ministry of Power. It is said to 
have been completely revised to incorporate the 
results of developments in the science and prac- 
tice of fuel technology over the past 14 years. 
This is an ambitious claim and, although it is 
mainly justified, the revision in a number of 
respects could have been considerably more 
drastic. 

The subject of fuel technology, even if confined 
to British practice, cannot now be fully treated 
in a single volume and, in attempting such a 
task, the achievement of a balanced picture of 
the current position must have presented con- 
siderable difficulty. A change in the pattern of 
fuel utilisation has taken place since the war, 
characterised by a pronounced increase in the 
use by industry of oil and town gas, particularly 
for furnace heating. 

In the new edition, the emphasis continues to 
be placed mainly on coal and its uses, which 





accords with general industrial practice. To this 
extent it is invaluable, particularly to students. 
But it may be questioned whether the general 
quantity and technical coverage of the chapters 
which deal with other fuels are adequate. It is 
surprising, for example, that the packaged 
boiler, which has already been widely accepted, 
should be virtually ignored. 

The original book consisted of 34 chapters, 
which have now been reduced to 29 by the re- 
grouping of subject matter. The quality of the 
various chapters is somewhat uneven and the 
pruning of material could, in some cases, have 
been carried further with advantage. Thus, ash, 
clinker and dust are dealt with in at least six 
different places. A very elementary introduc 
tion to the principles of combustion and gasifica- 
tion, though possibly necessary, appears after 
the use of chemical equations has been taken for 
granted. A section on fuels for internal com- 
bustion engines is superfluous. Ease of reference 
to the various chapters would have been im- 
proved by retaining the short precis which 
appeared in the list of contents of the first 
edition and by showing chapter numbers at the 
heads of alternate pages throughout. 

The main revisions have affected the chapters 
dealing with heat transmission, flow of fluids, 
water treatment, drying and conditioning, heat 
balances and instrumentation. The last-named 
chapter, in particular, has been very much 
expanded, in keeping with the importance attach- 
ing to the subject. 

One of the features claimed for the new 
edition is the inclusion of comprehensive biblio- 
graphical reference lists after each chapter. In 
fact, the reference lists in general are extremely 
poor. They are not comprehensive, are mostly 
out of date and do not even give the best short 
selection of available literature. The references 
are often incomplete and no attempt has been 
made to give them a consistent form or to employ 
standard abbreviations. To a book which 
attempts to cover so wide a field and touches on 
many subjects which cannot be given adequate 
treatment, the provision of good bibliographies 
should have been considered an essential. Cort 
genda will no doubt be issued in respect of various 
minor errors in the text. 

K. M. M. GOGGIN 
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LIVING CELLS AS ENGINEERING AGENTS 


Biochemistry. By JosEpH S. FRUTON 
and SOFIA SIMMONDS. Second Edition. John 
Wiley and Sons Incorporated, 440 Fourth 
jvenue, New York 16, N.Y., USA. ($18); 
and Chapman and Hall Limited, 37 Essex 
Street, London, WC2. (144s) 


Although the primary purpose of biochemistry 
is to describe the characteristics of living matter 
in the precise terms of chemistry and physics, 
there are difficulties in defining the exact scope 
of biochemistry, particularly in regard to its 
relationship to biophysics: it is, however, 
possible to discern the structural and dynamic 
aspects of the subject. ‘Whereas the structural 
branch of biochemistry is devoted to the study 
of the nature of the components of living cells, 
which is also a province of organic chemistry 
and of physics, the dynamics of biochemistry 
are concerned with the chemistry and energetics 
of a variety of transformations which occur in 
cells and which are catalysed through the action 
of enzymes. 

The tremendous, almost startling, progress 
which has been made in the biochemical field 
during the past 15 years or so, by many eminent 
workers belonging to several disciplines, stems 
ina large measure from the development of a 
variety of techniques many of which are physical 
in character. Thus, for instance, the use of 
partition chromatography for the separation 
and identification of a wide range of natural 
products and the application of isotopic tracer 
methods to the study of intermediary meta- 
bolism can be cited as techniaues which have 
yielded particularly fruitful results. 

In recent years, particularly in the United 
States, the biochemical engineer has received 
recognition as being an individual particularly 
well qualified to participate in the industrial 
application of such biochemical processes as are 
encountered, for instance, in the preservation of 
foodstuffs, in the disposal of trade wastes and in 
the fermentation industries. Of late, there has 
been a rapid change in the character of the fer- 
mentation industries away from the production 
of bulk chemicals, such as alcohol and acetone, 
towards the preparation of such fine chemicals 
a antibiotics, vitamins and enzymes. This 
\ransition now appears to be nearing completion 
and it is to be anticipated that future develop- 
ments in the fermentation industries will in 
many instances be related to progress in bio- 
chemistry as a whole. Although books are 
available on such topics as the fermentation pro- 
cesses and food preservation, these are often 
written for the specialist and it is clearly desirable 
that the biochemical engineer should have to hand 
4 treatise on the fundamentals of bio-chemistry. 
When the first edition of General Biochemistry 
appeared some five years ago it was acclaimed as 
one of the best books of its kind, and one should 
tasten to say that the second edition has fully 
maintained and even exceeded the importance 
ol its predecessor. The considerable advances 
which have been made on many frontiers of bio- 
chemistry within the past five years have neces- 
stated a considerable revision of most of the 
cxisting chapters and the addition of one new 


chapter (on alternative pathways of carbo- 
hydrate metabolism). Although the book was 
written primarily for postgraduate students in 
chemistry and the biological sciences, it is likely 
to be of considerable value to others because it 
assumes hardly more than a passing acquain- 
tanceship with organic and physical chemistry. 
The subject is developed in a most lucid and 
logical manner through a detailed general con- 
sideration of the amino acids and proteins into 
chapters on more specialised proteins such as the 
nucleoproteins and enzymes. Other important 
features of the book are the emphasis and atten- 
tion given to modern biochemical methods and 
to the chemistry of compounds of such bio- 
chemical interest as the carbohydrates, fats, 
steroids and carotenoids. 

It will be appreciated that there are many 
topics which could not be discussed in a single 
volume and that of necessity the authors could 
only include selected examples from the bio- 
chemistry of animals, plants and micro-organ- 
isms. Perhaps the most regrettable omissions 
occur in the chapter on the metal-containing 
oxidases in which neither the peroxidase- 
catalysed formation of purpurogallin from pyro- 
gallol and hydrogen peroxide nor the plant 
enzyme laccase are mentioned. Furthermore, 
although the treatment of enzyme kinetics is 
sound, the important methods recently devised 
by Niemann for the determination of the true 
initial velocity of enzyme-catalysed reactions 
could have been described with profit. In the 
field of aerobic metabolism of carbohydrate, the 
formation of citric acid by Aspergillus niger is 
given some attention, but no reference is made 
to the characterisation in this mould of the 
enzyme which catalyses the condensation between 
oxaloacetic acid and a two carbon unit to yield 
citric acid. 

The text of 1,077 pages is admirably supported 
by over 3,000 references, which in the main are 
directed to the more recent literature and which 
will lead the inquiring reader to many other 
important original papers. 

A. N. HALL 


The Reviewers 


Dr. J. W. Railly is lecturer in the graduate 
school of thermodynamics and related studies 
in the department of mechanical engineering, 
University of Birmingham. He is particularly 
concerned with thermodynamics and fluid 
mechanics, and was formerly a_ research 
engineer in the gas-turbine department of 
C. A. Parsons and Company. His interest in 
physics and bias towards the fundamental 
and mathematical aspects of engineering 
processes equip him to interpret physical theory 
for engineers. He isan M.Sc.,a Ph.D., and an 
Associate Member of the Institution of 
Mechanical Engineers. 

Miss K. M. M. Goggin is technical informa- 
tion officer of the National [ndustrial Fuel 
Efficiency Service. 

Dr. A. N. Hall is lecturer in biochemistry in 
the department of chemistry at Manchester 
College of Science and Technology. He is an 
M.Sc.Tech. and a Ph.D. 


NEW BOOKS 


7 Determination of Nitrogen in Steel. 
—, No. 62 of the British Iron and Steel 
7 Association. The Iron and Steel Institute, 

7rosvenor Gardens, London, SW1. (25s to mem- 
bers of IST, 375 6d to non-members. ) 


a Played by nitrogen in determining the 
rt the many ferrous alloys now produced 
weld i of continuous research all over the 
alee _ See eapeiee and production could be 
eis of reliable methods of determining nitrogen 
Gap arg were not available, and the BISRA 
the aatioct Ic has now issued its report, has studied 
ret in great detail. The report, which is in 

Parts, deals with the chemical and the vacuum- 


Special 


fusion methods, and includes a comparison of the 
two. 


Les Piles Atomiques 4 Neutrons Lents. By J. MAURIN. 
Dunod, 92 Rue Bonaparte, Paris (6e). (980 F) 


This work presents the theory of thermonuclear piles 
in three successive stages: firstly, a broad superficial 
view of the whole field; secondly, the fundamentals 
of the theory of atomic piles; thirdly, a more pro- 
found development of the theory. In this way the 
author attempts to cover in one volume both the 
needs of the undergraduate student and those of the 
specialist engineer. For the latter, the book presents 
a method for the calculation of an atomic pile. 
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On the Shelf 


By Frank H. Smith 


I did mention (though it may not have reached 
print) that the Philips Technical Review last 
year had some remarkable articles on their 
Brussels Fair pavilion. The editorial fellows 
(the residents, that is) get a bit peeved if 
I trespass on their territory but Philips have 
obligingly slapped the ball into my court by 
doing the aforementioned articles in reprint form 
at 4s a go. The silly part about it is that there 
is no indication either on the reprint or on the 
order form where one should apply. 

Harvey Aluminum of 19200 S. Western 
Avenue, Torrance, California, have issued a 
‘**comprehensive brochure on titanium.” It is 
free and might even explain why it is “ aluminum” 
but not ‘‘titanum” in America—but I doubt it. 

One of my hawker-eyed readers has pointed out 
that while I promised further information about 
the Journal of the Less Common Metals 
(19 December last) I have not produced it. This 
is to be published by Elsevier Publishing Com- 
pany, 110-112 Spuistraat, Amsterdam C. (the 
first number is supposed to be January) and the 
subscription is £5 7s 6d. If you like to turn 
back to my column of 5 December where I say 
‘** Metals ending in NIUM are to the fore nowa- 
days *’ you will appreciate what a prescient old 
fool I am, because Elsevier's, in their circular, 
say “* The less-common metals such as titanium, 
niobium, beryllium, uranium... are rapidly 
growing in importance.’ There is no vacancy 
for a trumpeter in this establishment. It is the 
one branch of ** Do it Yourself *’ in which I am 


expert. 
Ultra Electric Limited (isn’t it they who use a 
picture of Arthur Askey to advertise their 


goggle-boxes?) have produced an_ interesting 
pamphlet-cum-booklet describing their growth 
and development. Firm’s history collectors 
might try Ultra Electric Limited, Special Pro- 
ducts Division, Western Avenue, London, W3. 

Homer nods. The dust-cover of Pergamon’s 
The Wiener-Hopf Technique has the title thus 
on the front and on the spine ** The Weiner-Hopf 
Technique.’ That’s what comes of having too 
much hopf in your beer and looking on the wein 
when it’s red. 

The Standard Atmosphere comes in various 
forms and is asked for under all sorts of titles— 
ICAN, NACA, ICAO and so on, but now the 
US Government Printing Office (USGPO for 
short) has produced “ US Extension to the 
ICAO Standard Atmosphere. Tables and Data 
to 300 Standard Geopotential Kilometers.” 
This costs $1-75 on its home ground but it can 
be obtained through HMSO. 

The Journal of the Royal Society of Arts for 
March contains three papers of interest to those 
whom readers of this column represent—perhaps. 
‘Films in Alliance with Industry,” by Edgar 
Anstey, the BTC Films Officer; ‘* Technical 
Education: An Assessment,’ by Lord Nathan, 
President of the Association of Technical 
Institutions; and ‘* Road Development in the 
Overseas Territories,” by R. S. Millard, head 
of the Tropical Section of the Road Research 
Laboratory. 

The DSIR’s Mechanical Engineering Research 
Laboratory (MERL remember?) of East Kil- 
bride, Glasgow, has sent out a further six (Nos. 
6-11) of its research summaries. Vibration 
amplitude measurement; swirl in pump testing; 
watertight ball bearings; die shape in extrusion; 
water-turbine efficiency; growth-speed of fatigue 
cracks. Take your choice and write to Glasgow. 

The Massachusetts Institute of Technology 
(I wonder when the editor will allow me to 
assume that you know MIT?) is again planning 
special summer programmes. Twenty-seven of 
them. Anybody contemplating spending the 
summer at Cambridge, Mass., and wishing to 
pitch a tent on the campus should write Professor 
James M. Austin, Room 7-101, MIT (in full), 
Cambridge 39. 
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Metals and Materials 
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PRESSURELESS SINTERED BERYLLIUM 


Part 1—Production Techniques 
By T. R. BARRETT, B.Sc. 


Atomic Weapons Research Establishment, UKAEA, Aldermaston 


ie pe metal has been used for some time 
in the atomic energy field and uses other than 
those now being operated have long been 
recognised. It first came to prominence in the 
early days of nuclear physics when in 1932 
J. Chadwick’ established that uncharged particles 
(neutrons) were emitted when beryllium was 
subjected to high energy alpha or gamma irradia- 
tion. Since then it has found frequent use as a 
component of neutron sources, in which emission 
is usually promoted by placing the metal in 
contact, or mixing the metal powder with an 
alpha emitting material. 

More recently it has found use in the USA in 
reactor technology as a neutron moderating and 
reflecting medium, in which capacity it has been 
incorporated in the Materials Testing Reactor 
(MTR)? and in the Intermediate Submarine 
Reactor (USS Nautilus). Its function as a 
moderator and reflector is dependent on the 
relationship between its relatively low atomic 
weight, density, and neutron capture cross- 
section. The ideal moderating material must 
have a low atomic weight, a high density of 
atoms per unit volume, a low capture cross 
section for the neutrons it is moderating and a 
low level of poisoning (i.e. neutron capturing) 
impurities. Beryllium metal is ideal on a com- 
promise of these properties. Its atomic weight 
of 9 is lower than that of graphite (12), its 
density of 1-85 is greater than that of either 
ordinary or heavy water, and its capture cross- 
section for thermal neutrons of 6-9 barns/atom 
is comparable with graphite (4-8 barns) and 
better than heavy water (15-3 barns)’. 

It is shortly to be brought into use in the 
United Kingdom civil reactor programme as a 
fuel canning material in the advanced gas 
cooled, graphite moderated reactor (AGR) to 
be built at Windscale by the Industrial Group 
of the UKAEA. Its operation in this capacity 
results from the desirability of operating the 
Calder Hall type of reactor at higher tempera- 
tures than at present (approx. 400° C) in order 
to increase efficiency. Existing canning materials 
based on aluminium and magnesium alloys 
cannot be used at the desired temperatures of 
600° C due to the proximity of their melting 
point and the resultant deterioration in tensile 
and creep properties. Beryllium with its melting 
point of 1,285° C is thus an obvious choice as a 
canning material in this type of reactor, as most 
other metals suitable in an engineering sense 
suffer from inferior nuclear properties. 

Another possible use, dependent only on its 
low neutron capture and mechanical properties, 
is in that of reactor structural components, i.e. 
fuel element supporting mechanisms and other 
such devices. Further applications may be found 
in the aeronautical field where its very high 
strength to weight ratio (superior to titanium) 
and stiffness could prove valuable. 

Unfortunately beryllium and its compounds 
have proved themselves to be toxic. Inhalation, 
ingestion and absorption through the skin must 
be prevented. This involves care in all fabrica- 
tion and machining processes and in its use. 
Machines such as lathes must be boxed (either 
glove boxes, or open boxes connected to a high 
speed extract), the metal powder must be handled 
in air tight glove boxes preferably operating at a 


Beryllium satisfies many demands of the nuclear engineer for a canning, 


moderating and constructional material. 


It has a high strength-to-weight 


ratio and a low neutron capture cross-section, combined with high melting 


point and good corrosion resistance. 


This article, from the Atomic Weapons 


Research Establishment, outlines existing methods used for production of 
the massive metal, and especially those involving compacting and sintering. 
A review is presented of developments in the technique of pressureless sinter- 
ing, a process which has now been established on a production basis at 


AWRE, Aldermaston. 


The first part of the paper, which is being published 


in two successive issues of ENGINEERING, deals primarily with the production 
techniques; the second part will cover development and evaluation, both 
of the metal and the process of pressureless sintering. 


slight negative pressure, and fabrication by 
extrusion or rolling must be done in boxes or 
alternatively in the open if the metal is sheathed. 

Beryllium metal has a hexagonal crystal struc- 
ture with the result that it possesses a limited 
number of modes of deformation. Thus it is 
highly susceptible to preferred grain orientation 
on fabrication and the fabricated metal shows 
pronounced property anisotropy, with the result 
that poor ductility is associated with the direc- 
tions transverse to that of working’. The degree 
of property isotropy and the relative values of 
these properties can be controlled to some 
extent by careful selection of suitable fabrication 
procedures and grain sizes. 


Production and Types of Beryllium 


Beryl is the only beryllium ore, and is a beryl- 
lium aluminium silicate. Two essentially differ- 
ent metal production processes are operated, the 
first resulting in an electrolytic flake metal pro- 
duced from a beryllium chloride-alkali metal 
chloride fused salt bath, and the second resulting 
in pebble metal produced by the magnesium 
reduction of beryllium fluoride. 

Generally the flake metal is purer than the 
pebble metal with respect to metallics, but it 
contains about 0-1 per cent residual chlorine 
arising from the electrolytic bath. The chlorine 
impurity is detrimental in that it is a nuclear 
poison and decreases the corrosion resistance of 
the metal. Thus, in any fabrication technique 
from electrolytic flake it is essential that the 
chlorine is removed; this impurity can be 
reduced to low limits in casting to ingot, or by 
milling to powder and subsequent leaching or 
vacuum sublimation. 

The forms of beryllium that are of interest 
and the types of metal in which they can be 
produced are listed below: 


Blocks: cast metal; consolidated powder. 

Bars: cast metal; consolidated powder; 
extruded ingot, powder or consolidated 
powder. 

Tubes: consolidated powder; extruded ingot, 
powder or consolidated powder. 

Sheet: rolled ingot, powder orc onsolidated 
powder. 


Cast metal (as a consequence of the coarse 
grain size) has poor mechanical properties and 
machinability, and is prone to intercrystalline 
failure. Consolidated powder metal, produced 


by hot-pressing, cold-press sintering or pressure- 
less sintering, is far superior having a very fine 
grain size, good mechanical properties an 
excellent machinability. 

Fabrication of consolidated powder metal 
generally produces metal superior to fabricated 
ingot metal, because of finer grain size and 
improved mechanical properties. Fabrication 
of uncompacted powder is difficult and involves 
increased toxic hazards. 


Commercial Powder Techniques 


Beryllium powder has been produced and 
fabricated commercially for some years in the 
USA.? a 

The process used involves the consolidation 0 
pebble metal to ingot form by vacuum melting 
and casting. This process effects a certain 
degree of purification. The ingot is lathe 
turned to swarf using a multiple cutter lath 
operating dry, in air. The swarf is then dy 
milled in a water cooled, beryllium faced attrition 
mill operating in a nitrogen or helium atmos 
phere. The milled powder is discharged on to: 
200 mesh screen, the 200 mesh fraction being 
collected while the coarse -+ 200 mesh powder 
is returned continuously to the feed swat! 
The 200 mesh powder is then bulked o 
blended for issue in batches*. 

The powder is consolidated by one of four 
conventional techniques: first, cold pressing @! 
pressures up to 80 ton per sq. in followed by 
sintering above 1,125° C; second, hot pressing 
for short times at 750-900° C at 1-5 ton per Sq. Mn 
in special high temperature dies; third, warm 
pressing for short times at 400-500 C at 10-2 
ton per sq. in in conventional dies. All three 
techniques are restricted to small part production 
The bulk of the production is confined to the 
manufacture of large blocks (e.g. 60in by “ 
by 6in) by the fourth technique of vacuum - 
pressing at 100-150 Ib per sq. in and 1 000-1, 100 ¢ 
for long times (up to 24hr) in mild steel “ 
graphite dies. Smaller parts are produced 
machining from these large blocks. 


Pressureless Sintering Technique 


At the Atomic Weapons Research Establi 
ment (UKAEA), Aldermaston, a process for . 
production and consolidation of beryllium “7 
powder has been developed and established ° 
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oduction basis’. This technique is similar 
a respects to that operated commercially 
“2 OT TISA but in many respects varies widely. 
oe om ingots, produced from electrolytic 
fi ke, magnesium reduced, or recovered scrap 
: al are turned to swarf in a gas-tight boxed 
~ operating in an atmosphere of either air or 
- The swarf is then milled to powder in 
’ e" two types of mill, either a conventional 
ac steel ball mill containing a ball bearing 
ending medium, or a high speed centrifugal 
rion mill, again employing stainless steel mill 
pots and ball bearings. The powder so produced 





The + 200 


is sieved on a 200 mesh (BSS) screen. 
mesh powder is recycled and milled as a separate 


charge and the 200 mesh powder is mixed 
together in order to attain homogeneity. After 
quality control tests have been conducted this 

200 mesh powder is mixed with other batches 
to produce a bulk of powder (usually 2-12 kg) 
for subsequent consolidation. 

Densification is brought about by the pressure- 
less sintering technique, in which uncompacted 
powder is sintered directly to low porosity 
massive metal. This process involves filling a 
graphite mould with the powder and heating 
this assembly at 1,200° C in a vacuum furnace 
for 6 hours. The uncompacted powder of 
45 to 50 per cent bulk density sinters to metal 
with a high density of 95 to 99 per cent (1:76 to 
1:83 g per cu. cm). 

The pressureless sintered metal can be pro- 
duced in a wide range of shapes (see Fig. 1),the 
shape factor being dependent on the mould 
cavity design. Bars, rectangular slabs, cylin- 
drical blocks and short hollow tubes are pro- 
duced. The cylinders and slabs may have 
smaller components machined from them or 
they may be extruded to bar or tube or rolled to 
sheet. 

Small scale simulated fuel elements have been 
produced by the sintering of loose powder directly 
around a uranium ceramic core, a cross section 
of such an element being illustrated in Fig. 2. 


Powder Production 


Three separate stages are involved in the 
AWRE process of powder production. These 
are, the purification and consolidation of flake 
or other forms of metal by vacuum casting to 
ingot, swarf production by lathe turning the 
ingot, and powder productions by ball milling 
and sieving. 

2-Skg (4in dia.) ingots are produced by the 
high frequency, vacuum melting of compressed 
cakes of flake, lumps of recovered scrap, or 
pebble metal in a slip cast beryllia crucible 
surrounded by a cylindrical sheet molybdenum 
susceptor. The melt is top poured into an 
alumina dressed graphite or mild steel mould, 


provided with a hot top for maximum ingot 
soundness. A partial pressure (20 cm) of puri- 
fied argon is maintained during the major part 
of the operation in order to suppress metal loss 
by volatilisation. Table | compares the compo- 
sition of the electrolytic flake with the ingot 
metal; it can be seen that a large degree of purifi- 
cation with respect to chlorine is effected. 

The swarf is then produced from the 4in 
diameter ingot in a boxed lathe (see Fig. 3) 
using carbide tipped tools and the following 
cutting conditions: speed—160 r.p.m.; cut— 
0-060 in; feed—0-0047 in per rev. 


Fig. 1 Group 
of pressureless 
sintered shapes. 


Fig. 2 Section 
througha beryllium 
sheathed ( pressure- 
less sintered) uran- 
ium = oxide fuel 
element. 


It appears that the extent of oxidation accru- 
ing from performing the operation in air as 
opposed to argon is negligible, and no noticeable 
effect has been detected on the sintering qualities 
of the final powder. In view of this, the greater 
part of the swarf production has been carried 
out in air. 

Two types of mill are used for the production 
of powder. The conventional mill consists of 
a stainless steel drum, 8 in dia. and 8 in long, 
provided with a vacuum lid, and charged with 


Fig.3 Boxed swarf 


production lathe. 
Metal 
Fe Al Si 
French electrolytic flake 0-023 0-050 0-028 
0-054 0-055 0-055 
Ingot (cast trom flake) ay 0-02 0-05 0-05 
0:04 0:07 0-15 





413 


465 steel balls (} in dia. ball bearings) and 0-9 kg 
of swarf or 200 mesh powder. It is rotated 
about a horizontal axis at 140 r.p.m. for 6 hours. 
The high speed mill effects comminution by 
centrifugal action permitting a substantial reduc- 
tion in milling time. It consists of a vertical 
shaft rotated at high speed, to which are attached 
four radial arms each terminating in a vertical 
mill cage. Three pint capacity stainless steel 
pots, each with a charge of 460 steel balls (4 in 
dia. ball bearings) and 0-26kg of swarf or 

200 mesh powder, and each equipped with 
gas-tight lids, are located in each cage and are 
turned around their own axes. The milling 
time is reduced to 20 minutes. The mills are 
charged and discharged in a pure argon filled 





handling box such that oxidation during milling 
is minimised. 

The mills are taken into the glove box and 
emptied, the ball charge separated and the 
powder mechanically sieved on a 200 mesh 
screen. The fine fraction, representing 50-55 per 
cent of the mill charge, is mixed in a rotating 
cube mixer and is then sampled for quality con- 
trol tests comprising small scale sintering tests, 
and size and chemical analyses. The batches are 
finally mixed into bulks for storage before use. 





Chemical composition (per cent) 


Mg N Cl BeO Mn I B 
0-001 0-001 0-070 0-29 0-001 0-001 0:-0002 
0-008 0-005 0-090 0-31 0-004 

0-008 0-003 0-001 0-19 0-001 0-001 0-0002 
0-01 0-004 0-3 0-003 0-004 
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Powder Consolidation 


The sintering, whether it is ‘* pressureless ’’ or 
follows cold-pressing, is carried out in a vacuum 
furnace. Two types are in use: the first, illus- 
trated in Fig. 4, consists of a platinum wound 
resistance furnace surrounding a_ refractory 
mullite tube evacuated via a conventional 
diffusion and rotary pumping system. It is used 
for small scale evaluation and for the sintering 
of cold pressed bars up to Ijin in diameter. 
The second type of furnace, illustrated in Fig. 5, 
consists of a vacuum, high frequency induction 
melting furnace (56 1b steel capacity) suitably 
modified to permit replacement of the tilting 


coil assembly by the stationary sintering coil. 

The pressureless sintering is effected by filling 
a graphite mould with the 200 mesh powder. 
It is filled while the mould is mechanically 
vibrated so that the occurrence of discontinuities 
in the powder fill is prevented. The powder 
attains a bulk density of 45-50 per cent. The 
exposed surface of the powder is then com- 
pletely covered with a 4 in deep layer of beryllia 
powder, in order to minimise volatilisation loss 
of the metal during sintering. On small scale 
6g sample tests this loss has been found to be 
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as high as 10-20 per cent by weight when on 
beryllia cover has been used. 

The mould, with its charge of powder, is 
removed from the filling box and loaded into 
the furnace which is then closed, sealed and 
slowly evacuated. Fig. 6 illustrates the furnace 
set-up. When a pressure of 1-10 microns Hg is 
reached the heating cycle is commenced. The 
heat is generated directly within the graphite 
mould, and thermocouples are positioned such 
that the temperature differentials over the‘mould 
are recorded. The time taken (3-4 hr) to reach 
the sintering temperature is governed by this 
differential, which should be kept as small as 
possible (e.g. + 30°C) to prevent warpage in 


Fig. 4 Platinum 
wound vacuum 
sintering furnace. 


Fig. 5 High frequency Fig. 6 Construction 9) 
vacuum sintering furnace. high frequency furnace 
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the sintered metal. The furnace is held at the REFERENCES 
sintering temperature of 1,200° C for 6 hr and is 1 Chadwick, J.. Nature, vol. 129, No. 312, 1932. 
then allowed to cool. * Burke and White, The Metal Beryllium 
The increase in density from 45-50 per cent Cleveland, ASM, 1955. 
in the powder to the 95-98 per cent in the me oe and Boulger, Nucleonics, vol. |! 
sintered product results in a volume reduction of No.5, 1953. 0 — 
saqunaiaannale 50 per cent. For simple shapes “ee F. W., UKAEA Report IGR-TN/S-79! 
where shrinkage in any given direction is not * Geemnapen, J., USAEC Report NMI-1174, 1957 
restricted, this results in a uniform linear shrink- 6 Beaver, W. W., Metal Progress, vol. 65, No.4 
age of about 20 per cent and a sintered product — 954. 
exactly retaining the shape of the mould cavity, ? Barrett, Ellis and Knight, Powder Metallurg) 
So giving close control of sintered dimensions. No. 1/2, 1958. 


GROUND ROUND TOOL STEEL 


Savings in time and cost of machining may be 
effected by use of a tool and die steel produced 
in the form of ground round stock by George 
Sorby Limited, Sheffield. It is an oil hardening 
steel which, according to the degree of tempering, 
may attain a hardness between 615 and 750 
VPN. 

Available ex-stock in lengths of 18 in, the 
tolerances on the diameters (from 4 to 1 in) 


are 0, + 0-001 in. If required, it can be paper/vapour-phase inhibitor wrappings, the 
ground to the finer tolerances of — 0, + 0-0005 stock is guaranteed against corrosion for two 
in. Theanalysis is 0-95 percentcarbon, 1-70 per years. 

cent manganese, 0:25 per cent chromium and Demand for this newly introduced grade 
0-25 per cent vanadium; supplied fully annealed, of «steel, which is marketed under the name 
it is said to be completely free from decarburisa- ‘* Crusader Brand,’ NSR_ quality, has = 
tion and surface defects. Care is taken by the _ particularly from toolmakers for making — 
company to avoid corrosion during transit; piercing punches, and from plastics mou 
in fact, resulting from use of lanolin/acid-free makers for ejector pins. 
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ULTRA CLEAN PRODUCTION 


LTRA Mi 
of as only necessary 


-CLEAN assembly facilities, once thought 
for a few scientific 


ses, are now so widely used in industry 
that the provision of suitable equipment has 


become a specialised branch of engineering. 


John 


market equipment from 


ranging 


cab : 


Bass Limited, Crawley, Sussex, now 


bench-type 
inets to complete “ clean” rooms, based on 


the experience of their associate, the British 
Manufactured Bearings Company Limited, Craw- 
iey, in the production of miniature bearings under 
iitra-clean conditions. The BMB Company 


Dp 


roduce miniature balls and bearings which have 
to operate under very exacting conditions and 


with such small items (bore diameter 0-040 in 
and weight 0-0038 oz, for example) even minute 


q 


yantities of dirt could have serious effects. 
Among the early steps taken by BMB to deal 


with the dirt problem was the design and manu- 
facture of pressurised assembly cabinets. Success 
in their own field led the Company to extend 
their production of clean assembly equipment 
for industry generally, and John Bass Limited 
was formed to handle this part of the business. 


Assembly Cabinets 


For small assembly work there are two types 


of “ Bassaire ” 


the standard and the bench 


pressurised assembly cabinets, 


model. Both 


operate on the same principle; a fan draws air 
through a filter and blows it into the working 
chamber, which, as the outlet has a restricting 


effect, is slightly 


pressurised. The 


standard 


model offers a choice of filters, a wool and 
gauze type giving a filtration of 6 to 8 microns or 
4 static precipitating microfilter filtering to two 


microns. 


A wide front opening gives free access to the 


working area. 


The interior, lighted by a 60 W 


strip light, is viewed through panoramic glass 
windows which prevent moisture—airborne or 
from the operator’s breath—from coming into 


contact with the work. 


A thermostatically con- 


trolled electric heater can be incorporated to 
warm the air before it is blown into the working 


chamber. 


The bench model, designed primarily for use 
on assembly lines, fits a normal work bench and 
has removable side plates to allow of inter- 
Work can 


communication between cabinets. 
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thus be moved through a series of operations 
without leaving the ideal conditions maintained 
inside the cabinets. An electric heater is fitted 
to warm the incoming air. 

A typical air filtering arrangement consists of 
a plastics microfilter effective down to two microns 
located with the fan at the back of the cabinet. 
Almost any type of absolute or static-precipitat- 
ing filter can be used with the Bassaire cabinet, 
however, and for applications which justify a 
somewhat higher expenditure filtration to 0-5 
micron can be achieved. 


Clean Rooms 


With the extension of clean assembly has come 
a need for larger working areas than a cabinet 
can provide, and for this purpose the Bassaire 
clean room has been developed. This is a fully 
self-contained unit providing clean air and con- 
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trolled conditions for any area. It is designed to 
prevent the entry of contaminants from outside 
the working area, and to remove those generated 
within it. Contaminants in the first category 
include airborne dust and vapour carried by the 
ventilation air supply or by draughts, particles 
on clothing and footwear, or on tools, drawings 
and other items brought into the room. Con- 
taminants generated within the area originate 
chiefly from production processes involving 
removal of material, but can also come from 
such simple actions as the use of pencils and 
erasers for even the scratching of the human 
head. Other internal sources of contamination 
include chipping of components or benches, 
flaking or cracking of paint or floor polishes, 
the snagging of fabrics on sharp corners, and 
shedding of lint from clothes. 

One of the principal aims in designing the 
clean room has been to provide walls, floors and 
ceiling having a smooth, washable surface with- 
out pipes, conduits, sharp corners or ledges 
which would hinder cleaning. Polyvinylchloride 
sheeting has been found the most suitable 
material for flooring, as it is easy to keep clean, 
wears well, and is resistant to most solvents. 
It can be obtained in various colours, and welded 
to provide a continuous air and dust-tight surface. 
Steel panelling or pve sheeted sections have 
proved satisfactory for wall materials. 

The clean room ceiling is equipped with air- 
tight glazing, and the roof is designed to allow 
access to the lights and the air-conditioning 


Bassaire  pressur- 
ised clean assembly 
cabinets can be 
used singly or in 
an assembly line. 


To ensure dirt the 


that no 
clean area on an operator's clothing, 


enters 


the Bassaire ‘** man cleaner” re- 
moves dust in an automatically con- 
trolled pressure and suction cycle. 


ducting. The latter is largely of pvc, with 
easy-sweep bends, a circular cross-section and 
sealed clip-type joints between lengths. A 
location as near as possible to the point of 
discharge into the ducting is chosen for the final 
filter, so that any dust which may accumulate in 
the units and eventually break away will be 
caught. 


Man Cleaning 


No clean room can operate satisfactorily 
unless special care is taken regarding the entry 
of personnel into the area. All persons must 
wash thoroughly prior to entry, women must 
remove all cosmetics, and outer clothing must be 
exchanged for clean garments in the changing 
room provided. 

Ideally, all operators should be subjected to a 
cleaning process just prior to entering the clean 
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area, and the Bassaire personnel decontaminator 
has been designed to meet this requirement. 
This “‘man cleaner” is installed in a special 
cubicle coupled directly between the changing 
room and the clean area. 

The cubicle is fitted with false panelling, behind 
which filtered air is fed under pressure, to a 
pattern of high-velocity nozzles. A fully auto- 
matic time-operated current produces a series 
of puffs or pulses from the nozzles, which are 
directed at the person standing in the cubicle, so 
forcing dust particles off the clothing. After a 
given period the blast is cut off and the con- 
taminated air is exhausted from the cubicle. 
This cycle is repeated twice per operator. Auto- 
matic control is applied to the complete cleaning 
operation, including the locking of the entry 
and exit doors. Air is never re-circulated 
through the cleaner, but is exhausted to 
atmosphere. 


HIGH VACUUM DRYING 
and IMPREGNATING 


The production to modern standards of heavy- 
duty transformers, such as C-core machines and 
similar equipment, necessitates high vacuum 
drying and impregnation in plant designed and 
constructed for the purpose. Such plant is 
manufactured by Barlow-Whitney Limited, of 
London and Bletchley, who have supplied 
equipment for operating on both the electrical 
windings and the insulating oil used for impreg- 
nation and hermetic sealing. 

Their Hyvacoilfil model is a duplex unit with 
two high vacuum impregnators at the front and 
a central control panel which houses vacuum 
and temperature recorders and gauges. At the 
rear of each impregnator is a larger vacuum 
storage vessel which also serves for de-aeration 
and dehydration. The impregnators are fitted 
with removable covers which swivel clear for 
overhead loading and unloading, and for other 
operations to be carried out in the oil. 

The plant is fitted with a large capacity water- 
cooled high-vacuum pump of the rotary oil-sealed 
type with oil separator and gas ballast. This 
pump is mounted at the rear of the plant with 
other auxiliary equipment, control being effected 
from the front. An important feature is the 
system of de-aeration, dehydration and filtration 
of the impregnating oil under vacuum to exclude 
all traces of air and moisture. This is carried 
out in the storage vessels, which are fitted with 
cascade troughs, the oil being continuously 
circulated by means of a separate pump. The 
oil is transferred to the impregnators and 
returned without breaking the vacuum. 

The plant is electrically-heated and thermo- 
statically controlled at a constant pre-set tempera- 
ture. Heating control panels, which are mounted 
at each end of the plant, include the necessary 
relays, switches and pilot light inaicator to 
simplify operation. 

Larger plants and smaller, single units with 
the same general features are also built. All 
the units are assembled and tested at the maker’s 
works. 

The full address of the company’s head office 
is 2 Dorset Square, London, NW1. 
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ASTRONOMICAL TELESCOPE 


for THE HOME 


i le is a universal fascination in star-gazing. 
On a clear night it is a pleasure in itself to all 
types of people, just to look up at the heavens 
in wonder. However, for most of us it goes no 
further than that, simply because we cannot see 
things clearly enough to retain our interest. 
But what if we had a real astronomical telescope ? 
Perhaps then our intrinsic interest in the un- 





explored realms of 
rejuvenated. 

Until very recently the cost of a serious 
astronomical telescope was beyond the pocket 
of the casually interested and indeed was quite 
a strain on the pocket of the determined 
enthusiast. However, the Orion “ do it yourself ”’ 
kit recently introduced by W. Ottway and 
Company Limited, Northfield Avenue, London, 
W13, has now brought the price of a 4in 
astronomical telescope down to about that of 
a secondhand pair of opera glasses—£5 19s 6d. 

The makers claim that anyone of average 
mechanical ability could construct the telescope 
from a kit of parts in a matter of hours, using 
only the rudimentary tools to be found in any 


outer space would be 


CONSTRUCTOR 


home. The telescope is built in three) 
parts, the telescope section, the pivot 
the base mounting; and these three 
be readily separated for stowing awa 
not in use, in the carton that the kit is gum 
in. 

To make it easy to identify the various s 
of the telescope, all those which require mab 


it, 
oa 


4 in reflector telescope can be 
made in a matter of hours. 


are numbered on the wood itself, and thee 
numbers also appear on the respective part 
drawings and on the overall drawing. The 
drawings are 1:1 scale so that they may) 
cut out and used as templates. Thus the ingt 
ment is built up in simple straightforward 

When the framework is complete, the 
job is to fit the 4in reflector. This is supplied. 
by the manufacturers in an unpolished condition 
(one of the reasons for the low cost of the kif) 
but full instructions and materials are supplied 
to enable the home constructor to achieve 
really fine polish. This is the most critical job 
in making the telescope, but there is no doubt 
that it can be done perfectly well if reasonabk 
care and patience are exercised and the maker 
instructions adhered to. After polishing, th 
mirror must be returned to the makers, ing 
special packing case supplied with the kit, for 
the final finish which is made by aluminising 
the reflecting surface. 

When asked by the makers to comment on this 
telescope, Mr. Patrick Moore, F.R.AS., wel 
known for his BBC broadcasts on astronomy, 
said ‘‘ I was very glad to learn of the production 
of the Orion 4in reflector, and even more 9 
when I tested it and found that it far exceeded 
my hopes. It seems to be an ideal telescope for 
anyone who is setting out to make a hobby of 
astronomy; not only will it give its owner 
endless enjoyment, but it is powerful enough for 
the pursuit of useful work. It is in fact a fully 
designed scientific instrument. The only differ 
ence between it and other telescopes is that it 
can be obtained at a relatively low cost.” 

The kit of parts, which can be obtained 
through the post, contains several pages of 
notes on astronomy written by Mr. Moore, a 
well as detailed instructions for assembly. 

The standard of magnification is 30, but 
this can be increased with a modest-priced 
attachment up to a maximum of x78. 


PLASTICS DRAINPIPES 


Drainpipes and roof gutters for houses have now 
been successfully produced in pve and are ex- 
pected to be available to the building trade soon. 
The Plastics Division of Imperial Chemical In- 
dustries in collaboration with Unity Structures, 
5 Cromer Street, London, WC1, will be marketing 
these products under the name of Uniflow. 

The material used is LCI’s Welvic pve which 


is tough, weather resistant, and corrosiol 
resistant. These factors will almost eliminate 
any need for maintenance and since the 

is integral they will not need painting at ally 
time. Samples of these products can be sé 
on the Britannia Mews houses at the iM 
Home Exhibition at Olympia, London, whith 
closes 30 March. 


————— 
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